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ABSTRACT 

This  study  considers  possible  changes  in  the  structure  of  the 
intraseasonal  pricing  mechanism  for  late  summer  onions,  resulting  from  the 
presence  of  a  futures  market  for  onions.  An  econometric  model  focusing 
on  seasonal  variation  in  Michigan  shipping-point  prices  is  developed  and 
separately  estimated  for  three  historical  periods:  a  14-year  period  prior  to 
trading,  a  15-year  futures-trading  period,  and  a  9-year  period  following  a 
congressional  ban  on  trading  in  onions.  The  results  of  several  tests  using 
the  model  did  not  show  any  consistent  differences  in  the  structure  of  the 
pricing  mechanism  among  the  three  periods. 
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SUMMARY  AND  CONCLUSIONS 


Tests  utilizing  an  econometric  model  of  the 
intraseasonal  pricing  mechanism  for  late  summer 
onions  during  1930-68  did  not  indicate  that  substantial 
structural  changes  in  the  pricing  mechanism  occurred 
over  the  38-year  span.  The  overall  period  includes  a 
15-year  subperiod,  during  which  a  futures  contract  in 
yellow  globe  onions  was  actively  traded  on  the  Chicago 
Mercantile  Exchange;  a  14-year  subperiod  preceding 
trading;  and  a  9-year  subperiod  following  trading. 
Consequently,  to  the  extent  that  the  estimated  model 
represents  the  intraseasonal  pricing  mechanism,  it  can 
be  further  concluded  that  futures  trading  in  onions  had 
no  discernible  impact  on  the  structure  of  pricing  in  the 
cash  onion  market. 

A  modification  of  the  theoretical  model  of  the 
perfect  market  in  time  underlies  the  empirical  analysis. 
Perceived  supply  and  demand  conditions  at  harvest 
establish  a  market  "tone,"  reflected  in  the  average 
price  level  for  onions  sold  during  this  time.  Following 
harvest,  when  all  sales  are  from  stored  stock,  the 
perfect-market-in-time  model  predicts  a  weekly  price 
increase  based  on  storage  costs.  This  smooth  price 
trend  is  disrupted  by  the  presence  of  uncertainty 
regarding  onion  stock  levels  and  the  length  of  the 
shipping  season,  as  well  as  barriers  preventing  physical 
movement  of  onions  from  storage. 

Observable  variables  representing  factors 
hypothesized  by  the  theoretical  model  to  influence 
onion  price  variability  were  used  to  construct  a  pricing 


model  for  western  Michigan  shipping-point  prices.  The 
shipping  season  was  divided  into  four  parts  according 
to  the  type  of  information  available  to  onion  buyers 
and  sellers.  The  overall  historical  period, 
1930/31-1967/68,  was  divided  into  pretrading,  trading, 
and  posttrading  periods.  Equations  were  developed  for 
each  of  the  four  seasonal  intervals  and  separately 
estimated  for  each  of  the  three  historical  periods  as 
well  as  for  the  overall  period. 

A  number  of  problems  germane  to  analysis  of 
weekly  prices  were  encountered  in  estimating  the 
pricing  model.  The  proportion  of  price  variability 
associated  with  the  explanatory  variables  included  in 
the  model  was  generally  very  low.  Appropriate 
empirical  measures  of  several  factors  designated 
theoretically  relevant  were  not  available.  In  many 
cases,  statistical  results  precluded  bounding  parameters 
at  nonzero  levels. 

Several  tests,  both  formal  and  ad  hoc,  were 
constructed  to  assess  possible  differences  in  the 
structure  of  the  model  among  the  pretrading,  trading, 
and  posttrading  periods.  These  included  comparison  of 
unexplained  price  variability,  equality-of-coefficients 
tests,  comparison  of  individual  coefficients  and 
flexibilities,  and  comparison  of  predictive  ability.  While 
certain  tests  implied  differences  in  certain  seasonal 
intervals,  these  differences  were  not  consistently 
demonstrated  from  test  to  test  or  when  comparisons 
were  made  across  all  of  the  interval  equations. 


VI 


STRUCTURE  OF  THE  INTRASEASONAL  PRICING  MECHANISM 
FOR  LATE  SUMMER  ONIONS,  1930-68 


By  Edward  V.  Jesse 

Commodity  Economics  Division 

Economic  Research  Service 


INTRODUCTION 


This  report  is  the  third  of  a  series  dealing  with  the 
impact  of  futures  trading  in  dry  onions  on  the  cash 
onion  market.  In  the  initial  report,  Johnson  considered 
observed  price  performance  (level  and  variability  of 
price  over  some  period  of  time)  at  shipping  point  for 
Michigan  late  summer  onions  during  1930-68  (J).1  The 
overall  period  was  divided  into  three  subperiods, 
defined  as  the  pretrading  period,  1930-40,  before 
trading  in  onion  futures  began;  the  trading  period, 
1949-57,  when  an  active  futures  market  was  in 
existence;  and  the  posttrading  period,  1959-68, 
following  a  congressional  ban  on  trading.  Various 
measures  of  price  performance  were  calculated,  and 
numerous  tests  were  made  to  determine  whether 
performance  was  different  during  the  period  of  trading 
from  the  pretrading  and  posttrading  periods. 

Johnson  concluded  that  while  a  change  in 
performance  may  have  occurred  between  the 
pretrading  and  trading  periods,  performance  during  the 
trading  period  was  virtually  indistinguishable  from  that 
in  the  posttrading  period.  Neither  condemnation  nor 
glorification  of  futures  trading  appeared  justified,  at 
least  in  terms  of  the  effect  of  trading  on  cash  price 
performance. 

However,  in  his  comprehensive  evaluation  of  onion 
price  performance,  Johnson  expressly  abstracted  from 
the  structure  of  the  pricing  mechanism  (3,  p.  24). 
Observed  price  performance  results  from  a  set  of 
market  forces.  Some  of  these  forces  are  identifiable 
and  quantifiable  and  influence  price  in  a  consistent 
manner.  Others  may  be  termed  random  forces;  the 
nature  of  their  influence  on  price  is  largely  inconsistent 
and  unpredictable.  The  former  set  of  pricemaking 
forces    is    defined    as    the    pricing    mechanism.   The 


1  Italic  numbers  in  parentheses  refer  to  literature  cited,  p.  21. 


structure  of  the  pricing  mechanism  is  the  quantitative 
influence  of  the  identifiable  forces. 

The  second  report  of  the  series  examined  the 
pricing  mechanism  for  seasonal  average  grower  prices 
for  three  seasonal  onion  crops  (2).  Supply  and  demand 
relations  were  developed  and  evaluated  for  the 
historical  period  1946-70,  subdivided  into  trading  and 
posttrading  subperiods.  The  study  concluded  that  there 
were  no  differences  in  the  supply-demand  structure  for 
any  of  the  seasonal  crops  between  the  two  subperiods. 

This  third  study  attempts  to  identify  the  structure 
of  the  intraseasonal  pricing  mechanism  for  the  late 
summer  onion  crop  and  to  test  for  differences  in  this 
structure  during  1930-68.  Specifically,  the  objectives 
are  to: 

(1)  Analyze  the  process  of  price  discovery,  i.e.,  to 
determine  the  manner  in  which  an  initial  price 
level  is  established  at  the  beginning  of  the 
storage  season. 

(2)  Identify  factors  causing  price  variability  during 
the  storage  season  and  the  manner  in  which 
they  influence  prices. 

(3)  Determine  if  and  how  the  structure  of  the 
intraseasonal  pricing  mechanism  differed 
during  the  period  of  onion  futures  trading 
from  the  periods  preceding  and  following 
trading. 

The  approach  used  to  fulfill  these  objectives 
consists  of  four  steps.  First,  a  theoretical  model  of 
intraseasonal  pricing  is  outlined  which  is  based  on  a 
perfect  market  in  time.  Next,  the  extent  to  which  price 
and  sales  patterns  predicted  by  the 
perfect-market-in-time  model  are  modified  by  the 
presence  of  uncertainty  with  respect  to  the  magnitude 
of  available  onion  storage  stocks  and  the  length  of  the 


shipping  season  is  demonstrated.  Further,  the  effect  of 
type  and  quality  of  information  on  the  degree  of 
modification  is  demonstrated. 

Third,  a  statistical  model  of  intraseasonal  pricing 
based  on  the  modified  theoretical  model  is  designed 
and  estimated.  A  single  price  series,  the  f.o.b.  western 
Michigan  shipping-point  price,  is  used  for  estimation 
purposes.  The  1930-68  historical  period  is  subdivided 


into  prefutures  trading,  trading,  and  posttrading 
subperiods,  and  the  model  is  separately  estimated  for 
each  subperiod. 

Finally,  the  estimated  models  are  tested  in  several 
ways  for  evidence  of  differences  in  the  structure  of  the 
pricing  mechanism  among  the  three  subperiods.  Some 
ad  hoc  procedures  for  assessing  structural  differences 
are  used  as  well  as  standard  statistical  tests. 


CONCEPTUAL  FRAMEWORK 


The  Late  Summer  Onion  Market 

Production  of  dry  onions  in  the  United  States  is 
characterized  by  seasonal  crops  possessing  distinct 
characteristics  and  produced  in  different  regions.2  The 
early  spring  crop,  the  first  of  the  calendar  year,  is 
produced  entirely  in  the  Rio  Grande  Valley  of  south 
Texas  and  consists  of  the  mild  Bermuda  varieties.  The 
late  spring  and  early  summer  crops  follow.  These  are 
grown  primarily  in  the  Western  and  Southwestern 
States  and  include  light-skinned  varieties  such  as  sweet 
Spanish  and  white  globe.  The  largest  seasonal  crop, 
about  70  percent  of  total  crop-year  production,  is  the 
late  summer  crop.  It  consists  mainly  of  yellow  globe 
varieties  grown  in  the  Lake  States  and  several  Western 
States. 

While  the  early  spring,  late  spring,  and  early  summer 
crops  are,  in  general,  marketed  immediately  following 
harvest,  the  late  summer  crop  is  largely  a  storage  crop. 
Late  summer  onions  placed  in  storage  during  the 
August-October  harvest  period  are  shipped  out  during 
the  winter  until  the  early  spring  crop  is  ready  for 
harvest.  Late  summer  onions  remaining  in  storage  when 
the  new  crop  reaches  market  volume  are  of  limited 
value  since  they  compete  poorly  on  a  quality  basis. 
But,  since  the  date  of  harvest  for  the  new  crop  can  vary 
as  much  as  6  to  8  weeks  from  year  to  year,  the  late 
summer  storage  market  is  faced  with  the  problem  of 
distributing  stocks  over  a  variable-length  shipping 
season. 

Another  problem  facing  the  marketing  system  is 
obtaining  accurate  knowledge  of  the  magnitude  of 
stocks  in  storage.  During  harvest,  a  portion  of 
harvested  production  moves  into  marketing  channels, 
while  the  remainder  is  placed  in  storage.  Following 
harvest,  when  all  sales  are  from  storage,  there  is 
accurate  public  information  on  total  harvested 
production,  but  not  on  the  relative  quantities  sold  and 
held.  Consequently,  the  total  quantity  to  be  shipped  as 
well  as  the  length  of  the  shipping  season  are  uncertain 
at  the  outset  of  the  sales-from-storage  season. 


Basic  Theoretical  Model 

A  reasonable  starting  point  for  developing  a 
theoretical  model  to  consider  intraseasonal  pricing  in 
the  late  summer  onion  market  is  the  perfect  market  in 
time  (PMIT).3  Some  strict  assumptions  are  associated 
with  the  PMIT,  including  the  following:  (1)  A  fixed 
initial  supply  of  a  storable  commodity  is  to  be 
distributed  over  a  storage  period  consisting  of  T 
intervals  of  equal  size;  (2)  variable  storage  costs  of 
c(>o)  per  unit  of  commodity  are  incurred  for  each 
interval;  and  (3)  all  buyers  and  sellers  of  the 
commodity  possess  perfect  information  regarding 
prices  and  available  stocks.  In  addition,  a  PMIT  implies 
perfect  competition  among  both  buyers  and  sellers. 

The  market  price  in  the  initial  period  of  the  storage 
season,  Pq,  is  related  to  the  initial  supply  in  the  market 
going  into  storage,  Q.4 

(1)    P0  =  f(Q). 

Under  the  previously  specified  PMIT  conditions, 
prices  in  subsequent  periods  are  the  sum  of  this  initial 
price  and  the  cost  of  storage  from  the  initial  period. 
Symbolically, 


(2)    Pi 


P0+    c 


P2  =  P0  +  2c 


Pt  =  P0  +  tc 


PT  =  PQ  +  Tc 


2  See  (2)   for   a   detailed  description  of  the  specific  seasonal 
crops. 


For  a  general  discussion  of  the  concept  of  a  perfect  market 
in  time  as  well  as  other  temporal  dimensions  in  marketing,  see 
(1),  particularly  chapter  11,  "Temporal  Market  Price 
Relationships." 

This  analysis  abstracts  from  levels  of  marketing,  but  if 
constant  marketing  margins  are  assumed,  the  level  considered  is 
not  important. 


Specifying  quantity  demanded  per  time  interval  as  a 
simple  linear  function  of  price  yields  the  demand 
equation: 


(3)    qt  =  a  +  bPt, 


b  <  o,  a  >  o 


which,     disallowing     dumping,     is     subject     to     the 
constraint  for  the  overall  storage  period: 

(4)      T  _ 

2  qt  =    Q. 
t=l 

Equations  (2),  (3),  and  (4)  allow  specification  of  an 
explicit  functional  relationship  for  equation  (1). 
Substituting  the  T  interval  demand  functions  into  the 
supply-demand  equality  constraint  yields: 


(5)    Q 


sqt  =  Ta  +  bsPt 

=  Ta  +  b  [  s  (PQ  +  ct)  ] 

=  Ta  +  TbPQ  +  bcz  t 

=  Ta  +  TbPQ  +  bc[T  (T  +  1)  ] 

2 


=  T   a  +  bPn  +  c  (T  +  1) 


0 


1 


Rearranging  terms,  this  expression  yields  the  opening 
price-initial  supply  relationship: 


re)  p0  =  q 


[a  +  be  (T  +  1)    "I 


bT 


which  shows  opening  price  related  to  total  available 
supply,  the  slopes  and  intercepts  of  the  interval 
demand  functions,  and  the  length  of  the  storage 
season. 

Modification  of  the  Basic  Model 

Equation  (6),  together  with  equation  (2),  defines  the 
seasonal  PMIT  price  pattern.  However,  a  quest  for 
realism  requires  modification  of  some  of  the  strict 
PMIT  assumptions.  Besides  the  possible  existence  of 
imperfect  competition,  two  types  of  conditions  lead  to 
deviations  in  intraseasonal  price  patterns  from  that 
predicted  by  the  PMIT  model.  First,  nonsystematic 
disturbances  may  occur  because  frictions  at  various 
marketing  levels  prevent  stock  shipments  of 
appropriate  size  from  reaching  consumers.  For 
example,  weather  at  shipping  point  may  disrupt  an 
optimal  shipping  pattern. 

A  second,  and  more  fundamental,  type  of 
disruption  results  because  market  participants  do  not 


possess  perfect  knowledge  regarding  the  opening-price 
equation.  Nevertheless,  a  crucial  point  is  that  an 
opening  price  is  established.  This  implies  that  the  price 
is  established  on  the  basis  of  estimates  and  projections 
by  market  participants.  If  these  are  incorrect,  the 
opening  price  will  also  be  incorrect,  and  subsequent 
adjustments  will  be  necessary.  Two  types  of  errors 
relating  to  imperfect  knowledge  are  illustrated  below. 

Misspecification  of  Initial  Storage  Stocks 

Suppose  that  Q,  initial  storage  supply,  is  incorrectly 
estimated  by  the  market.s  Differentiating  equation  (6) 
with  respect  to  Q  yields  1/Tb,  a  negative  expression 
since  b,  the  demand  function  slope,  is  negative.  This 
indicates  that  if,  for  example,  the  actual  supply  in 
storage  at  the  beginning  of  the  storage  season  is  larger 
than  the  market  estimated,  then  the  initial  price  is  too 
high— it  will  not  correctly  ration  stocks  over  the  season. 
When  the  error  is  revealed,  the  price  must  decline  from 
the  PMIT  trend  initially  established  with  the  incorrect 
opening  price. 

Figure  1  illustrates  the  situation  graphically. 
Suppose  the  market's  initial  conception  of  opening 
storage  stocks  is  Q,  resulting  in  an  opening  price  of  Pq 
and  the  price  and  shipment  patterns  illustrated  by  the 
solid  lines  up  to  time  t*  in  figures  1-A  and  1-B.  Now, 
assume  the  actual  opening  storage  stocks  are  Q'  rather 
than  Q.  Then  the  correct  PMIT  opening  price  is  Pq  ', 
and  the  correct  price  and  shipment  patterns  are 
illustrated  by  the  broken  lines.  Assume  the  erroneous 
initial  supply  estimate  is  discovered  at  time  t*.  At  this 
time,  storers  possess  Q^*  remaining  stocks,  more  than 
can  be  sold  with  the  incorrectly  initialized  price 
pattern,  and  new  price  and  shipment  patterns  must  be 
established.  Figure  1  shows  one  form  of  revision.6 
Price  is  shown  to  drop  to  P^*  in  the  period  in  which 
the  error  in  estimation  is  revealed.  Subsequent  prices 
increase  by  the  interval  storage  cost,  and  new,  orderly 
PMIT  price  and  distribution  patterns  are  established  as 
shown  by  the  solid  lines  after  time  t*.  Pt*  the  new  base 
price  after  recognition  of  error  in  estimating  initial 
supply,  can  be  calculated  in  the  same  manner  as  Pq; 
note  that  supply  is  now  Q^*  and  the  number  of 
remaining  intervals  is  T-t*.  Explicitly, 


(7)Pt*  =  Qt*-(T-t*)   [a-    be  (T-t*    +1)1 


r 


b  (T-t*) 


The  "market"  as  used  here  refers  to  the  combined  actions 
of  all  market  participants. 

The  particular  revision  illustrated  assumes  that  the  requisite 
price  adjustment  takes  place  during  a  single  interval. 
Alternative  revisions  with  partial  price  adjustments  over  several 
consecutive  intervals  would  yield  different  types  of  price  and 
shipment  patterns,  probably  corresponding  more  closely  with 
those  observed  in  real  life. 


PRICE  AND  SHIPMENT  PATTERNS  DISTURBED  BY 
INCORRECT  ESTIMATION  OF  INITIAL  STORAGE  STOCKS 


Perfect  Market  in  Time 


PRCE" 


p; 


t*  T 

TIME 

1-A.  SEASONAL  PRICE  PATTERN 


t*  T 

TIME 

IB.  SEASONAL  SHIPMENT  PATTERN 
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Misspecification  of  Storage-Season  Length 

Another  type  of  estimation  error  precluding  regular 
PMIT  price  trends  for  stored  onions  is  related  to  the 
length  of  the  storage  season.  As  indicated  earlier,  to 
retain  value,  stored  late  summer  onions  must  be 
cleaned  up  before  the  early  spring  deal  begins.  Since 
the  date  of  volume  shipments  of  early  spring  onions  is 
highly  variable  from  year  to  year,  the  value  of  T,  the 
number  of  intervals  in  the  PMIT  model  previously 
outlined,  is  unknown  at  the  beginning  of  the  storage 
season.  Consequently,  Pq,  the  initial  price,  must  be 
based  on  some  concept  of  a  "normal"  or  expected 
shipping-season  length.  An  abnormally  delayed  or  early 
new  crop  would  imply  a  misspecified  season  length  and 
an  incorrect  initial  price.  The  impact  of  an  erroneous 
estimate  of  season  length  on  initial  price  is  indicated  by 
differentiating  equation  (6)  with  respect  to  T. 
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Intuitively, 


this  means  the  longer  the  period  over  which  stocks  are 
to  be  distributed,  the  higher  the  initial  price  must  be. 
An  initial  misspecification  of  T  then  implies  a  price 
adjustment  upon  discovery  of  the  error  and  a 
consequent  disturbance  in  the  PMIT  price  and  stock 
distribution  patterns. 

This  type  of  adjustment  in  the  PMIT  pattern  is 
illustrated  in  figure  2.  Suppose  that  at  the  beginning  of 
the  storage  season,  stocks  estimated  by  market 
participants  at  Q  are  to  be  distributed  over  a  marketing 
period  of  length  T.  This  yields  an  opening  price  of  Pq 
and  price  and  shipping  patterns  shown  as  solid  lines  up 
to  time  t*.  At  t*,  the  market  finds  that  the  new  crop 
will  be  early;  the  actual  shipping  season  will  extend 
only  T'  intervals,  indicating  ex  post  optimal  price  and 
shipment  patterns  shown  as  dashed  lines.  Adjustment 
to  the  revised  situation  requires  action  analogous  to  the 
case  of  adjustment  to  incorrectly  estimated  initial 
stocks.  In  figure  2-A,  price  is  shown  to  drop  to  P^*  and 
generate  a  new  shipping  pattern  shown  by  the  solid  line 
between  t*  and  T>  in  figure  2-B. 

The  Role  of  Information 

As  demonstrated,  the  presence  of  uncertainty  can 
create  deviations  from  PMIT  seasonal  price  and 
shipping  patterns.  In  real  life,  the  market  constantly 
reevaluates  its  estimates  of  uncertain  or  unknown 
variables.  Consequently,  rather  than  once-and-for-all 
changes  as  illustrated,  the  presence  of  uncertainty  may 
cause  continuous  fluctuations  about  a  PMIT  price 
pattern. 


Implicit  in  the  preceding  theoretical  analysis  is  the 
importance  of  the  time  at  which  the  errors  in 
estimation  are  discovered  as  well  as  their  magnitude.  If, 
for  example,  the  discovery  of  an  unusually  early  new 
crop  is  made  early  in  the  late  summer  storage  season, 
the  resulting  decline  would  be  smaller  than  if  discovery 
were  made  near  the  time  the  new  crop  was  ready  for 
harvest.  Similarly,  the  greater  the  degree  of  prediction 
error,  the  larger  the  necessary  price  adjustment.  Hence, 
both  the  timing  and  the  accuracy  of  market 
information  would  tend  to  dictate  the  extent  to  which 
price  movements  would  vary  about  a  PMIT  seasonal 
pattern. 

For  late  summer  onions,  several  types  of  public  and 
private  information  are  available  to  storers  and  buyers 
of  the  crop.  Public  information  is  primarily  in  the  form 
of  published  reports  from  the  U.S.  Department  of 
Agriculture  regarding  prospective  plantings,  harvested 
acreage,  and  production.  USDA's  Market  News  Service 
also  issues  daily  price  sheets  for  selected  shipping 
points  and  wholesale  markets,  and  estimates  daily 
unloads  in  specific  cities.  Market  News  Service  also 
publishes  an  estimate  of  remaining  onion  stocks  in 
storage  on  January  1.  Private  information  sources 
range  from  telephone  conversations  to  news  services 
providing  weekly  reports  on  prices,  shipments,  and 
crop  conditions. 

The  quality  of  information  provided  varies  widely 
among  both  public  and  private  sources.  USDA's 
Statistical  Reporting  Service  must  rely  on  growers  for 
information  on  prospective  crop  size  and  growing 
conditions.  Adjustments  can  be  made  in  the  published 
report  for  consistent  optimism  or  pessimism,  but  few 
checks  exist  for  misleading  statements.  The  possiblity 
of  deliberately  misleading  statements  also  exists  for 
many  cases  of  private  information,  particularly  those 
involving  informal  sources. 

The  process  of  information  dissemination  is  also 
important  in  determining  the  manner  in  which  seasonal 
price  and  shipment  patterns  are  modified.  The  "S" 
curve  used  to  depict  the  learning  process  is  applicable 
to  information  flow.  A  few  market  participants  obtain 
information  regarding  misspecification  of  initial  storage 
stocks  or  season  length  from  reliable  sources  and  take 
appropriate  action.  This  action  in  itself  represents  new 
information,  and  the  initial  information  becomes 
accessible  to  more  buyers  and  sellers.  They,  in  turn, 
take  action  which  modifies  price  and  shipping  patterns 
further.  Eventually,  the  entire  market  is  aware  of  the 
new  information,  and  adjustment  is  complete.  The 
speed  at  which  the  process  occurs  influences  both  the 
degree  and  the  timing  of  adjustment. 

Subdivision  of  the  Marketing  Season 

The  interval  over  which  late  summer  onions  are  sold 
logically  separates  into  two  major  parts.  The  first 
includes  that  portion  of  the  overall  season  in  which 
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harvesting  occurs.  During  harvest,  growers  must  decide 
whether  to  sell  from  the  field  or  to  store  onions.  In 
making  this  decision,  they  compare  current  price  with 
expected  future  prices  for  stored  stock. 

The  harvest  period  is  the  time  during  which  a 
seasonal  "market  tone"  is  established.  Tone,  in  this 
context,  refers  to  the  overall  consensus  of  market 
participants  regarding  the  size  of  the  harvested  crop 
and  prevailing  demand  conditions.  This  consensus  is 
reflected  by  the  price  level  during  the  period,  which 
corresponds  to  the  initial  price,  Pq,  defined  in  the 
theoretical  model. 

During  the  second  part  of  the  marketing  season,  all 
sales  are  from  stored  stocks.  Prices  during  this  period 
are  a  reflection  of  shortrun  effects  and  changes  in 
information  regarding  remaining  stocks  and  season 
length.  Considering  the  discussion  in  the  preceding 
section,  this  storage  portion  of  the  season  may  be 
further  subdivided  on  the  basis  of  the  type  and  quality 
of  available  information  regarding  evolving  market 
conditions.  Three  such  intervals  are  identified  and 
described  below. 

The  first  interval  extends  from  the  end  of  harvest 
until  January  1  of  the  marketing  year.  During  this 
time,  there  is  a  general  lack  of  public  information 
regarding  the  condition,  maturity,  and  size  of  the  early 
spring  crop.  The  market  cannot  project  the  length  of 
the  marketing  season  with  any  degree  of  confidence. 
There  is  no  public  information  regarding  how  much  of 
the  late  summer  crop  was  placed  in  storage  or  how 
rapidly  storage  stocks  are  being  depleted.  As  a 
consequence,  price  variability  during  this  subperiod  is 
small  relative  to  later  subperiods.  The  market  may 
generally  be  characterized  as  quiet,  except  for  those 
years  when  extremely  large  or  small  harvested  crops 
lead  to  the  inability  of  the  market  to  establish  a  tone 
during    the    harvest   period.   In   these   isolated   cases, 


adjustment  to  basic  crop  conditions  may  result  in  large 
price  changes  during  the  first  sales-from-storage 
interval. 

The  second  interval  includes  the  time  from 
January  1  to  the  beginning  of  the  early  spring  harvest. 
Public  disclosure  of  remaining  onion  stocks  is  made  on 
January  1  by  USDA.  Prices  would  be  expected  to 
change  according  to  how  much  the  reported  stocks 
differed  from  the  market's  previous  conception  of 
remaining  stocks. 

The  Statistical  Reporting  Service  provides  a  January 
estimate  of  the  size  and  condition  of  the  early  spring 
crop.  At  this  time,  all  the  new  crop  is  generally 
planted,  and  the  market  receives  the  first  public 
information  regarding  the  probable  length  of  the 
shipping  season.  Adjustments  in  shipping  and  price 
patterns  would  presumably  occur  in  conjunction  with 
the  new  information.  In  particular,  there  would  be  an 
incentive  for  the  market  to  rapidly  clean  up  stocks  if 
an  early,  large  new  crop  were  projected,  or  there  would 
be  an  attempt  to  extend  the  shipping  season  if  the  SRS 
estimate  indicated  a  short  or  late  new  crop. 

The  third  interval  includes  the  end  of  the  marketing 
season,  after  the  beginning  of  the  new-crop  shipments. 
During  this  time,  the  storage  stocks  remaining  must 
compete  directly  with  higher  quality  new-crop  onions. 
Substantial  early  crop  shipments  necessarily  imply  low 
prices  for  remaining  stocks  as  they  are  dumped.  On  the 
other  hand,  a  slow  rate  of  new-crop  harvest  can  result 
in  high  storage-crop  prices  because  the  limited 
remaining  stocks  are  needed  to  supplement  small 
new-crop  shipments.  The  last  interval  can  be  generally 
described  as  an  active  marketing  period  in  terms  of 
price  variability,  with  storage-crop  prices  frequently 
skyrocketing  or  plummeting  depending  upon  the 
availability  of  new-crop  onions  and  the  magnitude  of 
remaining  stocks  from  the  late  summer  crop. 


ESTIMATED  PRICE  RELATIONS 


Analytical  Model 

The  theoretical  framework  and  market 
characteristics  defined  in  the  preceding  section  allow 
construction  of  an  empirical  model  depicting  the  pricing 
mechanism  for  the  late  summer  onion  marketing 
season.  The  model  components  are  designed  to 
correspond  with  the  intervals  specified  in  the 
subdivision  of  the  marketing  season.  General 
characteristics  of  the  components  are  developed  below. 

Harvest  Interval 

During  harvest,  when  onions  are  being  marketed 
from  the  field  as  well  as  placed  in  storage,  an  overall 
market  tone  is  being  established.  During  this  time,  the 
flow  of  public  and  private  information  among  market 


participants  regarding  demand  conditions,  total  U.S. 
and  regional  crop  sizes,  and  competing  onion  supplies 
from  early-summer  regions  results  in  the  determination 
of  a  general  price  level.  Equation  (9)  illustrates  the 
implicit  function  involved: 


O)    Pi   -f<xl,i,  X2,i, 


\i)' 


where  P    =  tone  price 

Xl 

X„\=  factors  representing  competing  season  sup- 
:  I  ply,  crop  size,  expected  length  of  shipping 
xl   season,  and  demand  conditions. 

i      =  crop-year  index 


Sales-From-Storage  Intervals 

Following  the  establishment  of  an  initial  price  level, 
or  tone  price,  interest  centers  on  the  deviation  of 
subsequent  weekly  prices  from  this  level  over  the 
remainder  of  the  marketing  season.  The  modified 
perfect-market-in-time  theoretical  model  suggested 
three  types  of  forces  affecting  postharvest  prices.  A 
price  trend  based  on  storage  costs  and  initial  market 
estimates  of  storage  stocks  and  marketing-season  length 
is  depicted  as  linear  in  equation  (10): 

(10)  P*t-P?  =  tc 

0  * 

where  P  ■  is  the  tone  price  for  the  i-th  season,  P-  ^  is  the 

trend  price  for  the  t-th  week  in  the  1-th  season,  and  c  is 

storage  cost  per  unit  per  week. 

Shifts  in  the  cost-related  trend  result  from  marKet 
adjustments  to  the  discovery  of  incorrectly  specified 
initial  storage  stocks  and  season  length.  Defining  the 
adjusted  weekly  price  which  results  from  the  discovery 
of  this  specification  error  as  Pj't  deviation  from  the 
initially  determined  trend  price  is  written  implicitly  as: 

(11)  Pj  £  -  P-  £  =  f  (revised  market  information,  t). 

That  is,  the  magnitude  and  direction  of  the  shift  in 
trend  is  related  to  when  new  information  is  obtained 
during  the  marketing  season  as  well  as  the  content  of 
the  information. 

Disturbances  about  the  primary  and  secondary  price 
trends  result  from  the  existence  of  frictions  in  the 
marketing  system— physical  (as  opposed  to  economic) 
situations  preventing  appropriate  interpretation  of 
price  signals.  These  disturbances  are  expressed  in 
equation  (12)  as: 

(12)  Pj  fc  -  Pj '  t  =  g  (market  frictions) 
where  Pj  .  is  the  observed  price  in  the  t-th  week. 

The  weekly  price  variables  Pj  ^  and  Pj  ^  are  not 
observable,  but  combining  equations  (10),  (11),  and 
(12)  yields  an  expression  for  the  observed  deviation  of 
weekly  price  from  the  harvesttime  tone  price  in  terms 
of  the  functional  relationships  defined.  Specifically, 

(13)  P;  t-  P;  =  tc  +  f  (revised  market  information, 
t)  +  g  (market  frictions). 

Equations  (9)  for  the  tone  interval  and  (13)  for  the 
sales-from-storage  intervals  represent  the  basis  of  a 
working  model  for  analysis  of  marketing-season  price 
variability  for  late  summer  onions.  Variables 
representing  the  generally  defined  determinants  are 
outlined  next,  and  explicit  relationships  defined  for  a 
representative  price  series. 


Estimation  Procedure 

The  model  is  explicitly  formulated  and  estimated 
using  a  single  price  series,  the  weekly  f.o.b.  western 
Michigan  shipping-point  price  per  50-pound  bag  of  U.S. 
No.  1  yellow  globe  onions.  (See  appendix  A  for  a 
discussion  of  the  data  utilized.)  Although  it  would  be 
desirable  to  compare  several  weekly  prices  at  different 
marketing  levels  and  production  areas,  the  availability 
of  appropriate  data  limits  consideration  to  the 
Michigan  series.  However,  in  examining  price 
performance  over  space  in  the  late  summer  onion  mar- 
ket, Johnson  suggests  that  for  most  seasons,  prices  at 
alternative  shipping  points  and  marketing  levels  tend  to 
move  together  as  indicated  by  high  correlation 
coefficients  (3).  To  the  extent  that  this  is  true, 
conclusions  drawn  from  the  analysis  based  on  the  use 
of  Michigan  shipping-point  prices  are  applicable  to 
other  marketing  points. 

The  historical  period  used  for  estimation  includes 
the  marketing  seasons  1930/31  through  1967/68.  (The 
onion  marketing  season  is  September  to  March.)  The 
overall  period  is  divided  into  three  parts  to  test  for 
possible  differences  in  the  structure  of  the  pricing 
mechanism  during  the  time  of  onion  futures  trading. 
The  pretrading  period  includes  the  seasons  of 
1930/31-1942/43,  before  futures  trading  in  onions 
began.  The  trading  period  extends  from  1944/45 
through  1958/59,  the  dates  futures  contracts  in  yellow 
globe  onions  were  traded  on  the  Chicago  Mercantile 
Exchange.7  The  posttrading  period  includes  the 
1959/60-1967/68  seasons,  following  a  congressional 
ban  on  trading. 

The  harvest  and  storage  portions  of  the  seasons 
were  specified  by  arbitrarily  selecting  November  1  as 
the  end  of  harvest.  In  each  season,  the  weeks  preceding 
the  first  week  in  November  with  three  or  more 
shipping  days  were  designated  the  tone  interval.  The 
weeks  following  November  1  comprised  the  storage 
portion  of  the  season.  Three  intervals  within  the 
storage  season  were  defined  to  correspond  to  the 
seasonal  subdivision  defined  earlier.  The  first  9  weeks 
are  the  November-December  interval,  and  the  following 
two  8-week  periods  are  the  January-February  and 
March-April  intervals. 

Price  relations  were  estimated  for  the  tone  interval 
and  the  three  intervals  within  the  sales-from-storage 
portion  of  the  marketing  season.  Four  estimates  of 
each  relation  were  made;  one  for  each  of  the  three 
disjoint    historical    periods,    and    one    pooling    the 


Trading  actually  began  in  September  1942,  but  was 
discontinued  in  February  1943.  Trading  began  again  in  April 
1944.  The  1942/43  season  is  included  in  the  pretrading  period 
because  trading  from  September  1942  to  February  1943  was 
very  limited,  and  little  opportunity  for  hedging  existed.  The 
1943/44  season  was  not  included  in  either  the  pretrading  or 
trading  periods  because  of  the  presence  of  World  War  II  price 
controls  (see  appendix    A). 


observations.  Estimation  was  by  ordinary  least  squares 
using  actual  values.8  Two  sets  of  explanatory  variables 
are  considered.  First,  the  relation  is  estimated  using  the 
entire  set  of  a  priori  specified  variables  for  each 
interval.  Next,  variables  judged  not  significantly 
different  from  zero  at  the  90-percent  level  are 
sequentially  omitted  through  a  backwards  stepwise 
regression  algorithm.  Hence,  the  second  estimate 
includes  only  variables  with  statistically  significant 
nonzero  coefficients. 

The  explanatory  variables  used  in  the  interval 
relations  and  the  results  of  estimation  are  discussed 
below. 

Estimated  Tone-Interval  Relations 

For  purposes  of  estimation,  the  tone  price  level  is 
represented  by  the  simple  average  of  western  Michigan 
f.o.b.  shipping-point  prices  for  weeks  preceding 
November  1,  deflated  by  the  Index  of  Prices  Received 
by  Farmers  for  All  Commodities.  The  number  of  weekly 
prices  used  in  calculation  varied  over  the  data  period 
with  the  date  that  Market  News  Service  began 
reporting  prices  each  year,  but  except  for  the  1943/44 
season,  which  was  subsequently  omitted  from  the 
analysis,  all  tone  prices  were  calculated  using  two  or 
more  quoted  prices. 

Major  determinants  of  tone  price  are  total  late 
summer  production,  Michigan  production,  early 
summer  supplies,  and  demand  conditions. 
Experimentation  with  reported  total  early  summer 
production  and  season  average  early  summer  price  as 
proxies  for  that  portion  of  the  early  summer  crop 
competing  with  late  summer  onions  did  not  indicate  a 
significant  impact  in  any  of  the  historical  subperiods  or 


the  combined  period.  Consequently,  the  variable  was 
not  included  in  the  total  explanatory  variable  set.  The 
basic  relation  estimated  was: 


There  is  no  convincing  a  priori  argument  to  utilize  an 
alternative  functional  form.  Furthermore,  experimentation 
with  variables  in  log  and  first-difference  forms  yielded 
essentially  the  same  results  as  the  use  of  actual  values. 
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The  variables  are  defined  as  follows: 

P    =  tone-interval  price;  simple  average 
of     deflated     western     Michigan 
weekly  prices  for  weeks  prior  to 
November  1,  dollars  per  50-pound 
bag. 
MICHPROD  =  Michigan  late  summer  onion  pro- 
duction in  million  hundredweight. 
LATEPROD  =  Total  U.S.  late  summer  onion  pro- 
duction in  million  hundredweight. 
YEAR  =  annual  trend,  1930/31  season  =  1. 
i  =  season  subscript,  1930/31  =  1. 
The  production  variables  are  actual  indicators  of 
available  supply,  both  U.S.  total  and  the  immediate 
producing    region.    Trend    is    included    as  a  demand 
shifter;  it  reflects  time-correlated  changes  in  population 
numbers  and  distribution  and  changes  in  tastes  and 
preferences  of  consumers. 

Although  equation  (14)  possesses  characteristics  of 
a  longrun  demand  function— price  as  a  function  of 
fixed  supply  and  a  demand  shifter— it  cannot  be  strictly 
interpreted  as  a  demand  relationship.  Specifically,  the 
price  variable  is  for  a  limited  part  of  the  marketing 
season,  while  the  fixed  supplies  are  portioned  over  the 
entire  season.  The  proportion  of  total  crop  stored  is 
not  known.  Furthermore,  such  information  is  not 
publicly  available  to  market  participants.  Hence,  stress 
is  placed  on  the  concept  of  a  tone  price  as  opposed  to  a 
demand  relationship. 

The  results  of  estimating  the  tone-interval  relations 
are  shown  in  table  1.  For  the  pretrading  and  combined 


Table  1- 

-Reg 

ression  results: 

Tone-interval  onion 

price  relations 

Time  period 

Intercept 

E 

<P 

anatory  variabl 

BS1 

.                 R2 

MICHPROD 

LATEPROD 

YEAR 

Pretrading  (1930/31-1942/43)     

2.282 

2.166 
2.265 

.085 
.2  34 

1.783 

—0.396 
(0.077) 

—.324 
(.077) 

—.304 
(-075) 

.126 
(.222) 

—.396 
(.058) 

—0.108 
(0.022) 

—.063 
(.024) 

—.061 
(.025) 

—.074 
(.038) 

—.057 
(.022) 

—.048 
(.014) 

0.046 
(0.008) 

.008 
(.006) 

.046 
(.011) 

.042 
(.008) 

.021 
(.004) 

0.94 

Trading  (1944/45-1958/59):2 

(1) 

.84 

(2) 

.81 

Posttrading  (1959/60-1967/68):2 

(1) 

.84 

(2) 

1 

.83 

Combined  periods  (1930/31-1967/681 

.80 

Figures    in    parentheses  are   standard   errors  of   coefficients. 
!For   the   trading  and  posttrading  periods,  relation   (1)  includes 


all     a     priori     specified    variables,    while    relation    (2)    excludes 
variables  not  significant  at  the  90-percent  level  of  confidence. 


periods,  all  the  specified  variables  possess  coefficients 
significantly  different  from  zero  with  a  priori  predicted 
signs.  The  trend  variable  in  the  trading  period  and 
MICHPROD  in  the  posttrading  period  are  omitted  in 
the  stepwise  procedure. 

Estimated  Storage-Interval  Relations 

Defining  the  Michigan  f.o.b.  price  in  week  t  of 
season  i  as  P;  t  ,  the  variable  of  interest  during  the 
sales-from-stock  period  is  Pj  t  -  P",  the  deviation  of 
price  from  the  established  tone  level.  This  variable  was 
calculated  for  each  week  of  the  1930/31-1967/68 
seasons  for  which  data  were  available.  Characteristics 
of  the  variable  by  seasonal  interval 
(November-December,  January-February,  and 
March-April)  and  crop-year  period  (pretrading,  trading, 
and  posttrading)  are  shown  in  table  2.  An  upward 
trend  in  price  over  the  shipping  season  is  apparent  from 
this  table.  The  increases  in  price  from  the  tone  level  to 
March-April  were  63,  17,  and  18  cents,  respectively, 
for  the  pretrading,  trading,  and  posttrading  periods. 
Coexistent  with  the  price  rise  was  an  increase  in 
variability  over  the  season,  as  indicated  by  an  increase 
in  the  standard  deviation.  However,  variability  relative 
to  the  mean  (the  coefficient  of  variation)  seasonally 
increased  only  in  the  trading  period 
(1944/45-1958/59). 

Explanatory  variables  used  in  the  storage-interval 
relations  reflect  the  three  types  of  factors  hypothesized 
to  influence  price  movements  in  the  theoretical  model. 
Some  are  weekly  variable  while  others  are  crop-year 
variables.  The  explanatory  variable  sets  used  in  each  of 
the  interval  relations  and  the  estimated  results  are 
presented  below. 

November-December  Interval 

The  equation  estimated  for  the  November-December 
interval  is: 


(15)    PRICEDEV.       =   a    +   fi1    WEEKt   +    02 

LATESHIPS'  ,  +8o  YEAR.  +6  .  . 
l,t       ro  1  i,t. 

The  weekly  variables  are: 

PRICEDEV— The  dependent  variable  is  weekly  price 
in  week  t  of  crop  year  i  minus  the  tone  price  for  the 
i-th  crop  year.  The  variable  is  expressed  in  cents. 

WEEK— Weekly  trend  is  included  to  capture 
seasonal  price  increase  due  to  storage  costs.  The  index 
runs  from  one  through  nine. 

LATESHIPS— This  variable  is  an  indicator  of  the 
proportion  of  the  total  late  summer  crop  shipped 
during  the  observation  week.  The  available  weekly 
shipment  data  (see  appendix  A)  was  of  dubious 
quality,  in  terms  of  both  accuracy  and,  in  particular, 
completeness.  Prior  to  1957,  only  weekly  rail 
shipments  were  available,  whereas  an  increasingly  large 
proportion  of  the  total  crop  began  moving  by  truck 
between  1930  and  1957.  After  1957,  shipment  data 
used  were  the  reported  boat,  truck,  and  rail  unloads  at 
selected  U.S.  terminal  markets.  Although  these  data  are 
more  complete  than  the  shipment  data,  they  still 
account  for  substantially  less  than  reported 
production  (see  appendix  table  2). 

The  problem  of  incomplete  reporting  precludes 
using  weekly  movement  figures  as  absolute  measures  of 
weekly  movement.  However,  they  are  probably  less 
deficient  as  measures  of  relative  movement,  and  are  so 
utilized  to  construct  a  movement  index.  Specifically, 
the  variable  LATESHIPS}  ^  is  the  reported  late  summer 
onion  shipments  or  unloads  for  the  t-th  week  of  the 
i-th  season  expressed  as  a  percentage  of  the  total 
reported  shipments  or  unloads  for  the  i-th  storage 
season  (from  November    1  to  end  of  season). 

The  proportion  sold  per  week  is  used  to  represent 
the  market-friction  component  of  weekly  price 
variation  which  was  outlined  in  the  conceptual  model. 
It  is  assumed  that  a  relatively  stable  proportion  of 
shipments  normally  occurs  during  any  specific  week  of 


Table  2— Deviation  of  weekly  western  Michigan  onion  price  from  tone  level:    Characteristics  by 
historical  period  and  sales-from-storage  seasonal  interval 


Period  and 
seasonal  interval 

Number  of 
observations 

Mean 
(cents) 

Standard 
deviation 

Coefficient 
of  variation 

Pretrading  (1930/31-1942/43): 

113 

104 

86 

133 

115 

70 

81 
72 
38 

12.11 
33.34 
63.27 

7.79 
15.90 
16.74 

2.07 

13.87 
17.78 

19.67 
46.35 
87.72 

10.26 
28.16 
54.72 

11.32 
31.08 
40.87 

1.62 

1.39 

March-April 

1.39 

Trading  (1944/45-1958/59): 

1.32 

January-February 

1.77 

March-April 

3.27 

Posttrading  (1959/60-1967/68): 

5.47 

2.24 

March-April 

2.30 
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the  three  trend-period  subperiods.  Deviations  from 
these  norms  are  caused  both  by  fundamental  changes 
in  the  marketing  pattern,  resulting  from  the  discovery 
of  new  information,  and  by  frictions  preventing  the 
orderly  flow  of  onions  from  grower  to  consumer. 
Deviations  of  the  first  type  are  postulated  to  be  small, 
with  the  impact  being  distributed  over  a  number  of 
weeks.  Deviations  due  to  market  friction,  on  the  other 
hand,  would  be  expected  to  be  larger.  Hence,  though 
the  variable  LATESHIPS  represents  factors  of  both 
types,  it  is  believed  to  be  primarily  an  indicator  of 
shortrun,  nonsystematic  supply  fluctuations.  The  a 
priori  expected  influence  of  LATESHIPS  on  price  is 
negative.  The  current  value  of  the  variable  is  utilized, 
implying  that  the  effect  of  temporary  supply  shifts  on 
price  takes  place  in  the  same  week  that  they  occur.9 

An  explanatory  variable  comparable  to  LATESHIPS 
but  using  weekly  Michigan  shipments  was  initially 
used,  but  it  proved  unrelated  to  price  deviation  in  any 
of  the  three  storage  intervals.  This  would  seem  to 
indicate  that  competing  supplies  are  used  as  substitutes 
for  Michigan  onions  when  regional  factors  affect 
shipments. 

The  sole  annual  variable  used  is  YEAR.  Annual 
trend  is  included  as  a  proxy  for  demand  shifts  over 
crop  years,  and  for  possible  structural  changes  in  the 
marketing  system. 

The  price  equation  for  November-December 
contains  no  variables  representing  new  information 
obtained  by  the  market  since  the  beginning  of  the 
storage    period.    Attempts    were    made    to    include 


Experimentation   using   lagged  shipment  variables  did  not 
indicate  that  a  larger  adjustment  period  was  appropriate. 


measures  of  planting  intentions  for  the  early  spring 
crop  as  reported  by  Statistical  Reporting  Service 
(SRS)  as  an  indicator  of  potential  competition  at  the 
close  of  the  storage  deal,  but  no  significant 
relationships  were  obtained.  In  fact,  variables 
representing  SRS  forecasts  of  early  spring  acreage  and 
production  did  not  prove  significant  in  relations  for 
any  of  the  intervals.  Since  these  were  the  only  available 
data  on  new-crop  conditions,  the  lack  of  significance  is 
disturbing  and  casts  some  doubt  on  the  validity  of  the 
conceptual  model. 

On  the  other  hand,  there  is  some  reason  to  believe 
that  market  participants  do  not  use  SRS  estimates  as  a 
major  source  of  information.  Private  information  on 
new -crop  conditions  may  precede  public  information, 
and  market  adjustments  occur  before  the  SRS  reports 
are  issued.  Further,  estimates  in  the  report  may  be 
considered  invalid.  For  example,  SRS  suggests  that 
south  Texas  onion  growers  who  are  surveyed  in 
preparation  of  the  reports  generally  tend  to  overstate 
the  severity  of  weather  change,  and  to  provide 
pessimistic  yield  estimates  even  in  years  with  normal 
weather.  Adjustment  rules  for  consistent  bias  have 
been  developed,  but  it  is  possible  that  active  trade 
participants  discount  the  value  of  reports.  Finally,  SRS 
estimates  only  expected  volume,  while  date  of  arrival 
of  the  new  crop  is  more  important.  Indeed,  the 
expected  size  of  the  new  crop  may  be  of  limited 
interest  since  stored  onions  compete  poorly  with  the 
new  crop  regardless  of  its  size. 

Estimated  relations  for  the  November-December 
interval  are  shown  in  table  3.  The  explanatory  variables 
considered  were  all  significant  only  in  the  relation 
combining     the     three    periods.    In    all    cases,    the 


Table  3— Regression  results:    Deviation  of  weekly  price  from  tone  level, 
November-December  storage  interval 


Time  period 


Intercept 


Explanatory  variables 


WEEK 


LATESHIPS 


YEAR 


Pretrading   (1930/31-1942/43):2 

(1)    

(2)    

Trading  (1944/45-1958/59): 

(1) 

(2) 

Posttrading  (1959/60-1967/68): 
(1) 

(2) 

Combined  periods   (1930/31-1967/68):    


4.223 

(0.785) 

4.218 

(.784) 


.860 
(.414) 

.858 
(.407) 


.722 
(.584) 


1.748 
(.345) 


6.536 
(1.794) 

6.519 
(1.793) 


2.861 
(.781) 
2.854 
(.736) 


6.167 
(2.504) 

4.826 
(2.293) 

3.524 
(.738) 


—0.394 
(0.432) 


.006 
(.224) 


-.404 
(.537) 


-.339 
(.070) 


0.21 

.20 

.10 
.10 

.OS 
.05 

.15 


1  Figures    in    parentheses    are    standard    errors    of   coefficients.  relation    (2)    omits   variables    not   significant   at    the    90-percent 

Relation    (1)     includes    all    a    priori    specified    variables,    while  confidence  level. 
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proportion  of  total  variation  in  price  that  is  explained 
(R2)  is  very  small,  and  for  the  posttrading  period,  the 
F  value  for  the  regression  sum  of  squares  is  below  the 
1-percent  critical  level  for  both  relation  (1)  and 
relation  (2). 

The  variable  LATESHIPS  is  significant  in  all  the 
periods,  but  the  coefficient  is  positive;  a  negative  sign 
was  expected,  based  on  the  conceptual  model.  The 
reason  for  the  unexpected  sign  is  probably  associated 
with  the  way  the  shipment  variable  is  defined.  It  is  the 
percentage  of  total  reported  late  summer  shipments 
from  November  1  to  the  end  of  season  that  is  shipped 
during  the  particular  week.  In  years  of  a  short  crop, 
there  is  a  tendency  to  ship  a  larger  proportion  early  in 
the  season,  even  though  the  absolute  quantities  shipped 
may  be  smaller  than  during  normal  crop  years.  Hence, 
a  rapid  seasonal  price  rise  is  consistent  with  large  values 
of  LATESHIPS  during  November-December. 


January-February  Interval 

At  the  beginning  of  the  January-February  interval,  a 
report  of  remaining  onion  stocks  is  issued  by  Market 
News  Service,  providing  new  public  information  to 
buyers  and  sellers.  Also,  by  this  time,  planting  of  the 
early  spring  crop  is  practically  complete,  and  private 
and  public  information  on  new-crop  condition  and 
timing  is  available.  The  market  possesses  revised 
information  with  which  to  correct  previously 
established  seasonal  price  and  shipment  patterns  which 
were  based  on  possibly  erroneous  earlier  information. 


The  basic  interval  equation  estimated  is: 


WEEKt    + 


(16)    PRICEDEVU    =   a  +   ($1 

LATESHIPS^  t  +  p3  STOCKSj  +  /34  YEARj 

+  €i,t 

The  new  crop-year  variable  introduced  is  STOCKS, 
reported  late  summer  onion  stocks  on  January  1  of 
the  marketing  year,  expressed  as  a  percentage  of  total 
late  summer  production  for  the  year.  The  expected 
sign  is  negative;  STOCKS  in  excess  of  "normal"  levels 
would  tend  to  exert  downward  pressure  on  prices 
during  the  interval  to  increase  shipments.  The 
remaining  variables  in  the  equation  are  defined  in  the 
same  manner  as  those  in  equation  (15).  The  weekly 
index  for  January-February  runs  from  10  to  17. 

Table  4  summarizes  the  results  of  estimating 
equation  (16)  for  the  four  periods  considered.  A 
substantially  larger  proportion  of  the  total  variation  in 
PRICEDEV  is  explained  by  the  set  of  explanatory 
variables  than  is  explained  for  November-December. 
Closer  inspection  shows  that  the  better  "fit"  is  largely 
due  to  the  strong  negative  relationship  between  price 
and  remaining  stocks.  The  partial  r2  values  (squared 
simple  correlation  coefficients)  for  PRICEDEV  against 
STOCKS  were  0.47,  0.26,  and  0.28  for  the  pretrading, 
trading,  and  posttrading  periods,  respectively. 

In  addition  to  STOCKS,  the  annual  trend  variable  is 
significant  in  all  of  the  period  relations.  The  negative 
coefficient  indicates  that  seasonal  price  rise  has 
dampened  over  time.  The  variable  LATESHIPS  is 
judged  significant  in  only  the  posttrading  period,  where 


Table  4— Regression  results:    Deviation  of  weekly  price  from  tone-period  level, 
January-February  storage  period 


Time  period 


Pretrading  ( 1930/31-1942/43):  2 

(1)    

(2)    

Trading  (1944/45-1958/59): 
(1) 

(2) 

Posttrading  (1959/60-1967/68): 
(1) 

(2)    

Combined  periods: 
(1) 

(2) 


Intercept 


Explanatory  variables' 


WEEK 


LATESHIPS         STOCKS 


YEAR 


343.316 
377.265 


132.900 
127.046 


626.973 
637.015 


234.844 
237.252 


1.831 
(1.389) 


1.399 

(1.084) 

1.655 

(.978) 


.515 
(1.234) 


1.636 
(.776) 
1.576 
(.741) 


2.974 
(2.979) 


-1.215 
(2.186) 


-10.974 
(5.343) 

-11.689 
(5.030) 


.456 
(1.745) 


10.500 

(1.019) 

-10.458 

(1.017) 


—3.869 
(.631) 

—3.958 
(.608) 


13.460 

(1.714) 

-13.471 

(1.703) 


—6.934 
(.554) 

—6.913 
(.547) 


—3.023 

(0.847) 

—3.099 

(.840) 


—.857 
(.521) 

—.894 
(.515) 


—6.391 
(1.329) 

—6.386 
(1.321) 


-1.868 
(.175) 

-1.875 
(.173) 


0.54 
.53 


.30 
.29 


.50 
.49 


.40 
.40 


1  Figures    in    parentheses    are    standard    errors    of   coefficients. 
Relation    (1)    includes    all    a    priori    specified    variables,   while 


relation  (2)  excludes  variables  not  significant  at  the  90-percent 
level  of  confidence. 
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the  estimated  coefficient  has  the  expected  negative 
sign.  A  significant  weekly  trend  was  detected  only  in 
the  trading  period  and  combined-periods  relations. 

March-April  Interval 

The  third  interval  of  the  storage  period  includes  the 
final  weeks  of  the  late  summer  onion  shipping  season, 
corresponding  to  the  calendar  months  of  March  and 
April.  During  much  of  this  time,  late  summer  onions  are 
competing  with  onions  from  the  newly  harvested  early 
spring  crop.  Week-to-week  price  variation  within  season 
and  season-to-season  variation  in  mean  interval  prices 
are  large  because  of  among-season  differences  in  the 
time  at  which  new-crop  shipments  become  sufficiently 
large  to  supply  market  requirements. 

The  basic  equation  estimated  for  March-April, 
equation  (17),  is  essentially  the  same  as  the 
January-February  equation  except  for  an  additional 
variable  representing  the  extent  of  new-crop  shipments. 

(17)    PRICEDEVj  t  =  a  +  0J  WEEKt  +  /32  LATE- 


SHIPSj  t  +  j33  TEXSHIPSj  t  +  0 


4  STOCKSj 


+  Pn 


i,t 


The  new  weekly  variable,  TEXSHIPS,  is  weekly 
shipments  of  early  spring  onions,  expressed  as  a 
percentage  of  total  shipments  from  all  producing 
regions  for  the  week.  It  is  a  direct  indicator  of 
new-crop  competition  with  remaining  storage  stocks. 
The  expected  coefficient  sign  is  negative. 


STOCKS  is  the  same  annual  variable  used  in  the 
January-February  formulation.  It  is  used  as  a  proxy  for 
stocks  remaining  in  the  last  storage  interval;  stock 
removals  during  January  and  February  could  not  be 
ascertained.  Other  variables  in  the  relation  are  defined 
in  the  same  manner  as  for  the  earlier  intervals.  The 
weekly  index  runs  from  18  to  25. 

Estimated  results  are  shown  in  table  5.  As  was  the 
case  for  January-February,  the  remaining-stocks 
variable  is  the  "strongest"  variable  in  terms  of  ability 
to  explain  variation  in  PRICEDEV  during  the  interval. 
It  is  the  only  variable  significant  in  all  the  period 
relations.  For  the  three  disjoint  subperiods,  WEEK  and 
YEAR  are  significant  in  one,  while  LATESHIPS  and 
TEXSHIPS  are  significant  in  two.  Explained  variation 
in  PRICEDEV  is  about  comparable  to  the 
January-February  interval. 

Test  for  Multicollinearity 

Before  comparing  the  structure  of  the  late  summer 
onion  intraseasonal  pricing  mechanism  among  the 
pretrading,  trading,  and  posttrading  periods,  a 
digression  to  consider  the  differences  between  the  two 
estimated  formulations  is  appropriate.  An  important 
question  is  whether  variables  judged  not  significant  in 
relation  (1)  and  subsequently  omitted  in  the  stepwise 
procedure  do  not  actually  influence  prices,  or  whether 
the  lack  of  significance  results  from  a  technical 
problem  of  estimation;  specifically,  multicollinearity. 

The  effect  of  multicollinearity  is  to  bias  both 
estimates  of  coefficient  values  and   standard  errors. 


Table  5  —Regression  results:    Deviation  of  weekly  price  from  tone-period  level, 
March-April  storage  period 


Time  period 


Intercept 


Explanatory  variables 


WEEK 


LATE- 
SHIPS 


STOCKS 


TEX- 
SHIPS 


YEAR 


Pretrading  (1930/31-1942/43): 

(1)    

(2)    

Trading  (1944/45-1958/59): 

(1)    

(2)    

Posttrading  (1959/60-1967/68) 

(1)    

(2)    

Combined  periods: 

(1)    

(2)    


788.207 


695.209 


239.720 
410.629 


222.364 


85.373 


566.760 
608.584 


-4.803 
(5.361) 


5.461 
(3.845) 


11.131 
(5.340) 
11.628 
(4.717) 


—21.575 
(9.344) 

—15.990 
(5.499) 


-20.407 
(6.829) 

-20.517 
(5.069) 


—4.911 
(15.872) 


1.954       —16.493 

(2.947)  (5.219) 

—18.222 

(4.514) 


—16.716  0.088 

(2.480)        (0.408) 

—17.455 
(2.234) 


—9.712 

(1.574) 

—10.360 

(1.302) 


—12.208 
(3.759) 

—10.530 
(2.732) 


—14.831 
(1.327) 

—14.698 
(1.310) 


-1.759 
(.271) 

-1.490 
(.230) 


-2.763 
(.641) 

-2.696 
(.600) 


—.775 
(.232) 

—.736 
(.224) 


—5.891 
(1.865) 

—6.140 
(1.831) 


2.083 
(1.346) 


—1.866 
(2.735) 


—3.837 
(.409) 

—3.877 
(.404) 


0.55 


.55 


.04 
.61 


.49 
.48 


.53 
.53 


1  Figures    in    parentheses   are    standard    errors    of   coefficients.  relation   (2)   excludes  variables   not  significant  at  the  90-percent 

'Relation    (1)    includes    all    a    priori    specified    variables,    while  level  of  confidence. 
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Although  no  statistical  tests  for  the  presence  of 
multicollinearity  exist,  an  ad  hoc  test  is  to 
sequentially  drop  potentially  intercorrelated  variables, 
reestimate  the  equation,  and  examine  changes  in  the 
coefficient  values  and  standard  errors  of  the  variables 
retained.  Substantial  changes  would  indicate  a 
multicollinearity  problem  and  the  possibility  that  the 
effect  of  the  omitted  variable  is  actually  nonzero,  but 
not  measurable.  How  "substantial"  a  change  is 
meaningful  must,  unfortunately,  remain  ambiguous. 

The  backwards  stepwise  regression  procedure  used 
to  obtain  relation  (2)  in  the  interval  relations  allows 
examination  of  coefficient  and  standard-error  changes 
in  the  manner  suggested  above.  The  conclusion  drawn 
from  inspecting  differences  between  relations  (1)  and 
(2)  is  that  in  a  few  cases,  multicollinearity  may  be  a 
severe  problem  that  precludes  estimation  of  the  true 
effect  of  some  variables. 

For  the  tone  interval  (table  1)  omission  of  the 
variable  MICHPROD  in  the  posttrading  period  changes 
the  estimated  coefficient  of  LATEPROD  by  0.017,  or 


23  percent.  The  standard  errors  for  the  coefficients  of 
LATEPROD  and  YEAR  decrease  by  42  and  27 
percent,  respectively.  Hence,  there  is  evidence 
suggesting  that  the  impact  of  Michigan  production  on 
price  has  not  been  captured;  that  correlation  among 
the  variables  included  in  relation  (1)  biases  estimates  of 
coefficients  and  associated  standard  errors  for  all  the 
included  variables. 

Multicollinearity  appears  to  be  less  of  a  problem  in 
November-December  and  January-February.  There  are 
no  cases  where  either  coefficients  or  standard  errors 
change  by  as  much  as  25  percent  between  relations  (1) 
and  (2).  However,  in  March-April,  each  of  the  three 
subperiods  yields  one  case  in  which  a  change  of  more 
than  25  percent  in  the  estimated  coefficient  or 
standard  error  is  detected. 

Other  than  to  note  its  presence  and  its  effects,  little 
can  be  done  about  multicollinearity  in  these  particular 
cases.  The  pattern  of  bias  indicates  that,  in  most  cases, 
more  than  one  retained  variable  is  correlated  with 
omitted  variables.  Hence,  it  is  not  possible  to  construct 
proxy  measures  combining  correlated  variables. 


TESTING  FOR  STRUCTURAL  CHANGE  OVER  TIME 


Using  the  relations  estimated  previously,  a  number 
of  tests,  conducted  to  determine  if  and  how  the 
structure  of  the  intraseasonal  pricing  mechanism  for 
late  summer  onions  differed  among  the  three  historical 
subperiods,  are  shown  in  this  section.  In  particular, 
attempts  are  made  to  assess  and  interpret  structural 
differences  during  1944/45-1958/59,  the  period  of 
futures  trading  in  onions. 

The  question  considered  is  not  well-suited  to 
traditional  methods  of  hypothesis  testing.  Several  of 
the  tests  are  ad  hoc,  and  the  results  cannot  be 
subjected  to  statistical  interpretation.  Consequently, 
conclusions  necessarily  entail  a  certain  degree  of 
subjectivity. 

In  all  of  the  tests,  the  estimated  price  relations 
utilized  are  those  employing  all  of  the  a  priori  specified 
explanatory  variables  (relation  (1)  in  tables  1,  3,  4  and 
5).  Use  of  equations  with  comparable  variable  sets  was 
required  for  certain  of  the  formal  tests,  and  the  policy 
was  retained  in  other  tests  to  maintain  consistency. 
Previous  warnings  of  possibly  biased  coefficient  values 
due  to  multicollinearity  are  consequently  applicable  in 
interpreting  test  results. 

Comparison  of  Unexplained  Variations 

One  indication  of  differences  among  the  historical 
subperiods,  with  respect  to  the  structure  of  their 
pricing  mechanisms,  would  be  a  consistent  difference 
in  the  amount  of  price  variability  explained  by  the 
quantified   portion  of  the  structure.  If,  for  example, 


random  price  variability  in  one  of  the  subperiods  was 
substantially  larger  than  in  the  others,  this  would 
suggest  that  the  pricing  mechanism  operated 
differently  in  that  subperiod. 

The  R2  values  from  the  four  estimated  interval 
relations  in  each  of  the  three  periods  are  summarized  in 
table  6.  Also  shown  are  the  F  values  denoting  the 
statistical  significance  of  the  overall  relations  in 
explaining  variability  in  the  dependent  variable. 

An  initial  observation  is  that  performance  of  the 
model  is  hardly  outstanding  in  terms  of  explaining 
price  variation.  Except  for  the  tone  interval,  R2  values 


Table  6— Comparison 
trading  a 


of  R2  and  regression  F  values,  pretrading, 
nd  posttrading  periods 


Seasonal  interval 

Historical  Period 

Pretrading 

Trading 

Posttrading 

Tone: 

R2     

0.94 
44.13 

.21 
10.00 

.54 
29.31 

.55 
19.75 

0.84 
18.70 

.10 
4.99 

.30 
11.48 

.64 
22.58 

0.84 

F     

9.07 

November-December: 
R2      

.08 

F     

1  2.97 

January-February: 
R2     

.50 

F     

16.43 

March-April: 

R2     

.49 

F     

6.11 

1  Not  significant  at  1-percent  level. 
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are  below  0.65.  In  November-December,  the  highest 
R2  obtained  is  0.21,  and  for  the  posttrading  period, 
the  F  value  is  not  significant  at  the  1-percent  level. 

Although  there  is  no  formal  test  to  determine 
whether  differences  among  R2  values  are  statistically 
significant,  inspection  of  the  values  in  table  6  does  not 
suggest  that  unexplained  variation  was  greatly  different 
in  any  particular  subperiod,  especially  when 
comparisons  are  made  across  all  four  intervals.  For 
example,  R2  values  in  the  pretrading  period  exceed 
those  in  the  trading  and  posttrading  periods  for  the 
tone  in  November-December  and  January-February, 
but  not  for  March-April.  For  January-February,  the 
trading  period  appears  inordinate;  explained  variability 
is  only  0.30,  compared  with  0.54  and  0.50  in  the 
pretrading  and  posttrading  periods,  respectively.  In 
contrast,  the  proportion  of  price  variation  explained 
for  March-April  is  greatest  in  the  trading-period 
relation. 

In  summary,  while  comparison  of  R2  values  within 
the  individual  seasonal  intervals  suggests  possible 
differences  among  the  three  periods,  there  is  no 
evidence  that  unexplained  or  random  price  variability 
was  consistently  greater  or  smaller  in  any  one  period. 


Comparison  of  Coefficient  Sets 

Given  an  estimated  regression  equation  for  a  period 
of  length  T,  and  an  estimate  of  the  same  equation  for  a 
subset,  T-n,  of  the  period,  a  formal  test  exists  to 
determine  whether  the  two  vectors  of  estimated 
coefficients  are  different.10  Applied  to  the  estimated 
price  relations  for  the  seasonal  intervals,  this  test  would 
indicate  whether  differences  among  the  parameter 
vectors  for  the  three  historical  periods  are  statistically 
significant. 

Briefly,  the  test  involves  comparing  the  error  sum  of 
squares  from  the  estimated  relation  pooling  all 
observations  with  the  sum  of  the  error  sums  of  squares 
from  the  estimated  relations  for  the  individual 
subperiods.  The  ratio  calculated  is  distributed  as  F  and 
can  be  compared  with  tabular  values  to  determine 
statistical  significance.  Note  that  the  test  cannot 
indicate  which  of  the  coefficient  values  are  different 
among  periods;  it  is  limited  to  consideration  of  the 
entire  set  of  explanatory  variables. 

To  facilitate  comparison  of  the  pretrading,  trading, 
and  posttrading  periods  through  the 
equality-of-coefficients  tests,  three  null  hypotheses  are 
constructed  and  tested.  The  three  hypotheses  relate  to 
different  assumptions  regarding  differences  among  the 
subperiods. 


1.    Simultaneous  Comparison 

The  null  hypothesis  for  the  first  test  is  that  the 
structures  of  the  price  relations,  as  represented  by  the 
sets  of  coefficients  estimated  for  the  three  periods,  are 
identical.  For  this  case,  the  equality-of-coefficients  test 
is  modified  to  compare  all  three  subperiods  with  the 
overall  period.  The  relevant  F  statistic  is: 


[^m-f^ESSj]    /(K+l) 


3 
1 


ESS 


i  =  l 


3 
i=l 


n.-(K+l) 


10 


A  description  of  the  test  for  equality  of  coefficients  and 
justification  for  its  use  is  provided  in  (4),  pp.  137-39. 


where  ESS^23  is  the  error  sum  of  squares  from  the 
interval  relation  combining  the  three  subperiods,  ESSj 
is  the  error  sum  of  squares  from  the  interval  relation 
for  the  i-th  subperiod,  K  is  the  number  of  regressors 
used  in  the  relations,  and  nj  is  the  number  of 
observations  in  the  i-th  subperiod. 

The  four  F  values  generated  (one  for  each  seasonal 
interval)  are  shown  in  the  first  row  of  table  7.  Each  is 
significant  at  the  1-percent  level,  indicating  that  for  all 
four  intervals,  the  null  hypothesis  is  rejected.  Stated 
differently,  there  is  less  than  one  chance  in  100  that 
the  same  set  of  coefficients  is  applicable  in  the 
pretrading,  trading,  and  posttrading  periods. 

2.    Paired  Comparisons 

The  first  test  indicates  that  the  coefficient  sets  are 
different  among  periods.  However,  it  does  not  provide 
evidence  as  to  whether  one  or  all  of  the  periods 
resulted  in  rejection  of  the  null  hypotheses.  The  second 
test  considers  each  of  the  periods  in  turn  and  compares 
it  with  the  other  two.  This  allows  detection  of  cases 
where  the  set  of  coefficients  from  one  period  is 
different,  while  the  coefficient  sets  are  similar  for  the 
remaining  periods.  The  applicable  null  hypothesis  is 
that  the  coefficient  sets  for  the  two  periods  compared 
are  identical. 

The  F  statistic  for  the  second  test  is  of  the  form: 

[ESSjgg-CESSjj  +  ESS^]      /(K+l)    i,j,k  =  1,2,3 

(ESSjj  +  ESSk)  /|   n-(K+l)  i    fjfk 

i=l 

where  ESSy  is  the  error  sum  of  squares  from  the 
interval  relation  estimated  using  pooled  observations 
from  the  i-th  and  j-th  periods,  nj  is  the  number  of 
observations  in  the  i-th  period,  and  the  other 
parameters  are  the  same  as  those  defined  for  the  first 
test.  The  calculated  F  values  for  the  three  paired 
comparisons  are  shown  in  rows  2-4  of  table  7.  The 
mixed  results  are  interpreted  following  discussion  of 
the  third  test. 
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Table  7— F  values  for  equality-of -coefficients  tests1 


Historical  periods  compared 

Seasonal  interval 

Tone 

Nov.-Dec. 

Jan. -Feb. 

March-April 

Pretrading  and  posttrading  with  trading    

Trading  with  posttrading 

5'6625**                         6  574       **                      11  325       **                   6  336       ** 
"                              W    319                            1I-J^276                           '176 

1-11'9                               1-7°323                              3"1428l"                   °-94182 

2'4629                              5-88323**                      6-34281**                      4-68182** 

2-°629                               1.94423                              8.83^**                   4.09^** 

4                                          4                                             5                                        6 
3.66^    *                            2.71          *                            7.15„       **                   4-67,       ** 
20                                        242                                        209                                   144 

4                                              4                                                 5                                           6 
4-47-,„*                            3.61,       **                         2.02,,.^                          1.64° 

14                                        190                                        166                                   112 

4 

2'3216 

1-17206 

5.95         ** 
177 

3.20g6** 

1  Figures  to  the  right  of  the  F  value  are  the  applicable  degrees  of  freedom.  One  star  denotes  significance  at  the  5-percent  level; 
two  stars  denote  significance  at  the  1-percent  level. 


3.     Single  Subperiod  Comparisons 

In  the  final  test,  the  individual  time  periods  are 
compared.  The  null  hypothesis  is  that  there  is  no 
difference  in  the  pricing  structure  (i.e.,  the  coefficient 
vectors)  between  any  two  periods.  The  general  form  of 
the  relevant  F  statistic  is: 

[ESSU  -  (ESSj  +  ESSj)]/(K  +  1)         i,j  =  1,2,3 
(ESSj  +  ESS-)     /    (nj  +  n-  -2K-2)'i  f  j 


That  is,  for  each  of  the  possible  subperiod  pairs,  the 
error  sum  of  squares  for  the  price  relation  combining 
the  two  periods  is  compared  with  the  sum  of  the  two 
error  sums  of  squares  for  the  individual  period 
relations.  The  calculated  F  values  are  shown  in  the 
bottom  three  rows  of  table    7. 


Interpretation   and   Conclusions 

The  results  of  the  equality-of-coefficients  tests  are 
not  easily  interpreted.  While  testing  of  hypothesis  1 
indicates  that  the  same  price  relation  is  not  applicable 
in  all  three  periods,  no  single  period  emerged  as  clearly 
different  when  comparisons  were  made  across  all  of  the 
seasonal  intervals. 

There  is  a  suggestion  from  tests  of  the  individual 
periods  (hypothesis  3)  that  the  structure  of  the 
intraseasonal  onion-pricing  mechanism  for 
January-February  and  March-April  was  different  during 
the  futures-trading  period.  This  is  evidenced  from  the 
fact  that  while  estimated  relations  for  the  pretrading 
and     posttrading     periods     were     not     significantly 


different,  comparisons  involving  both  periods  and  the 
trading  period  yielded  significant  F  values. 
Furthermore,  when  the  pretrading  and  posttrading 
periods  are  combined  and  compared  with  the  trading 
period,  (hypothesis  2),  the  coefficient  sets  for 
January-February  and  March-April  are  also 
significantly  different. 

On  the  other  hand,  the  pretrading  period  appears 
different  when  comparing  the  structure  of  the  pricing 
mechanism  for  the  early  part  of  the  marketing  season 
in  the  three  periods.  For  both  the  tone  and 
November-December  intervals,  hypothesis  3  is  not 
rejected  when  comparing  the  trading  and  posttrading 
periods,  but  is  rejected  at  the  5-percent  level  or  below 
in  those  comparisons  involving  the  pretrading  and  later 
periods.  The  possible  difference  of  the  pretrading 
period  is  also  suggested  by  examination  of  the  tests  of 
hypothesis  2.  For  November-December,  comparison  of 
the  pretrading  period  with  the  latter  two  periods 
combined  demonstrates  that  the  relations  are 
significantly  different.  But  when  the  pretrading  period 
is  combined  with  either  of  the  other  periods  and 
compared  with  the  third,  the  hypothesis  of  no 
significant  difference  in  structure  cannot  be  rejected. 
In  contrast,  however,  the  same  pattern  is  not  observed 
in  the  tone  interval.  Specifically,  hypothesis  2  is  not 
rejected  for  any  of  the  comparisons. 

In  summary,  the  mixed  results  do  not  permit  any 
clear-cut  conclusions  regarding  possible  differences  in 
the  structure  of  the  pricing  mechanism  among  periods. 
While  some  differences  are  suggested,  the  lack  of 
consistency  in  test  results  with  respect  to  different 
hypotheses  and  different  seasonal  intervals  precludes 
definitive  interpretation. 
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Comparison  of  Individual  Coefficients 

The  equality-of-coefficients  test  allows  only  gross 
comparisons  between  the  price  equations  estimated  for 
the  three  historical  periods.  When  differences  are 
indicated,  the  parameters  contributing  to  the 
differences  are  not  identified.  Any  or  all  of  the  variable 
coefficients  or  the  intercept  term  could  be  responsible. 
In  this  test,  individual  coefficients  are  compared  across 
time  periods. 

Table  8  illustrates  90-percent  confidence  intervals 
for  coefficient  values  for  each  of  the  12  estimated  price 
relations  (four  seasonal  intervals  and  three  time 
periods).  The  intervals  were  calculated  by  adding  and 
subtracting  the  appropriate  "t"  values  multiplied  by 
the  coefficient  standard  errors  from  the  point  estimates 
of  the  coefficients.11  The  three  right-hand  columns  of 
table  8  indicate  whether  coefficient  confidence 
intervals  calculated  for  the  three  periods  overlap  or 
partially  coincide.  The  incidence  of  overlapping 
confidence  intervals  suggests  that  the  "true"  values  of 
the  coefficients  in  the  different  periods  could  be  the 
same;  that  differences  in  estimated  values  are  due  to 
the  inability  of  the  regression  to  obtain  narrowly 
defined  coefficients.  It  is  emphasized  that  the 
incidence  of  overlap  merely  suggests  that  population 


The  confidence  intervals  are  delineated  using  a  two-tailed 
test  of  significance  with  a  =  0.10,  assuming  that  the 
error  terms  in  the  equations  are  distributed  normally. 


values  are  similar.  Probabilistic  statements  regarding 
their  equality  and  quantitative  measures  of  the  extent 
of  coincidence  are  not  made. 

Looking  at  the  incidence  of  overlap  for  the  three 
paired  combinations  of  historical  periods,  note  that  in 
five  cases,  involving  each  of  the  four  marketing 
intervals,  the  confidence  intervals  for  the  pretrading 
and  trading  periods  do  not  coincide.  For  comparisons 
between  the  trading  and  posttrading  periods  and 
between  the  pretrading  and  posttrading  periods,  two 
cases  in  each  set  of  comparisons  involve  disjoint 
coefficient  confidence  intervals. 

Three  "no"  responses  in  a  single  row  would  suggest 
that  the  true  values  of  a  specific  coefficient  were 
different  in  each  of  the  historical  periods.  There  are  no 
such  cases  demonstrated  in  table  8.  Two  "no" 
responses  in  a  row  would  indicate  that  the  coefficient 
value  in  one  period  was  probably  different  from  the 
value  in  the  other  two  periods.  This  occurrence  is 
observed  in  one  case  in  each  of  three  seasonal  intervals. 
In  November-December,  the  weekly  price  increase,  as 
denoted  by  the  coefficient  for  WEEK,  was  larger  in  the 
pretrading  period.  For  January-February,  the  effect  on 
price  of  the  level  of  reported  onion  stocks  in  storage 
was  smaller  during  the  period  of  futures  trading  in 
onions  than  either  before  or  after  trading.  For 
March- April,  the  confidence  interval  for  TEXSHIPS  in 
the  pretrading  period  stands  alone  and  indicates  that 
Texas  onion  shipments  in  March-April  had  little  or  no 
impact  on  storage-crop  prices  during  1930/31-1942/43, 
but  a  significant  effect  in  later  years. 


Table  8— IMinety-percenl 

confidence  intervals  for  estimated  regression  coefficients  and  extent  of  coincidence  among  time  periods 

Marketing  period  and 

Time  period 

Partial  coi 
conf 

ncidence  of  90-percent 
idence  intervals 

variable 

Pre- 
trading 

Trading 

Post- 
trading 

Pre- 
trading/ 
trading 

Trading/ 

post- 
trading 

Pre- 
trading/ 

post- 
trading 

Tone  (up  to  Nov.  1) 

MICHPROD 

-.570  to  -.221 

-.158  to  -.058 

.028  to  .064 

2.669  to  5.777 
-1.249  to   +.461 
2.984  to  10.088 

-.919  to   +4.581 

-4.700  to  -1.346 

-3.824  to   +7.972 

-12.518  to  -8.482 

-15.471  to  5.865 

-9.602  to  -2.180 
—40.170  to  -2.980 
-.724  to   +.900 
-21.651  to  -11.782 

-.493  to  -.154 
-.116  to  -.010 
-.005  to  +.021 

.040  to  1.480 
-.438  to  .450 
1.315  to  4.407 

—.747  to   +3.545 
—1.889  to  .174 
—5.543  to  +3.113 
—5.118  to  —2.620 

-2.229  to  13.151 

-.609  to  4.775 

-34.065  to  -6.749 

-2.301  to  -1.217 
-12.860  to  -6.564 

-444  to 

-.171  to 

.018  to 

-.380  to 

-1.472  to 

1.175  to 

-1.953  to 

-9.733  to 

-21.660  to 

-16.880  to 

.291  to 
-7.418  to 

-37. 131. to 
-4.064  to 

-19.839  to 

.696 

+.024 

.074 

+  1.944 

+.665 

11.150 

+2.983 
-3.733 
-.288 
-10.032 

21.971 
+  3.686 
+27.309 
-1.462 
^*.577 

Yes 
Yes 

No 

No 
Yes 
Yes 

Yes 
Yes 
Yes 

No 

Yes 

No 
Yes 

No 
Yes 

Yes 
Yes 
Yes 

Yes 

Yes 
Yes 

Yes 

No 
Yes 

No 

Yes 
Yes 
Yes 
Yes 
Yes 

Yes 

LATEPROD  

Yes 

TREND    

Yes 

November-December: 
WEEK    

No 

YEAR     

Yes 

LATESHIPS 

Yes 

January-February: 
WEEK     

Yes 

YEAR     

Yes 

LATESHIPS 

STOCKS 

Yes 
Yes 

March-April: 
WEEK     

Yes 

YEAR     

Yes 

LATESHIPS 

Yes 

TEXSHIPS 

No 

STOCKS 

Yes 
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Comparison  of  Price  Flexibilities 

It  is  possible  that  significant  differences  in 
coefficients  among  periods  could  result  from  different 
mean  levels  of  the  dependent  and  independent 
variables  in  the  three  periods.  Hence,  while  the 
absolute  effect  of  changes  in  an  independent  variable 
on  the  dependent  variable  might  be  quite  different  in 
price  relations  for  two  periods,  the  relative  impact 
could  be  the  same.  Before  attempting  to  interpret 
differences  in  coefficient  values  noted  above,  price 
flexibility  ranges  were  calculated  to  determine  whether 
those  absolute  differences  were  matched  by  relative 
differences. 

The  calculated  flexibility  ranges  are  shown  in  table 
9.  The  mean  values  of  the  applicable  variables  over  the 
individual  periods  were  used  in  calculating  the 
flexibilities.  Upper  and  lower  range  values  are  derived 
using  the  upper  and  lower  values  from  the  90-percent 
confidence  intervals  for  the  coefficients  shown  in  table 
8.  Hence,  the  ranges  may  be  viewed  as  90-percent 
confidence  intervals  for  the  "true"  flexibilities.  Since 
the  weekly  and  annual  trend  variables  are  incremented 
equally  in  each  of  the  three  periods,  flexibilities 
with  respect  to  WEEK  and  YEAR  have  limited 
meaning  and  are  not  calculated. 

Using  the  same  criterion  for  assessing  significant 
differences  among  flexibilities  as  was  used  to  determine 
differences  among  coefficients,  table  9  shows  two 
cases  where  the  confidence  interval  for  one  of  the 
flexibilities  is  isolated  from  the  remaining  two.  This 
occurs  for  the  variable  STOCKS  in  January-February 
and  for  TEXSHIPS  in  March-April. 

For  TEXSHIPS,  the  inordinate  period  is  the 
pretrading  period,  as  was  the  case  when  coefficients 
were  compared.  While  a  1-percent  weekly  change  in 
Texas  shipments  during  March  and  April  resulted  in  a 


price  decline  of  1  to  2  percent  for  1944/45-1958/59 
and  1959/60-1967/68,  Texas  shipments  had  no 
discernible  effect  on  price  in  1930/31-1942/43. 

For  the  variable  STOCKS  in  January-February,  the 
results  comparing  flexibility  intervals  are  quite 
different  from  those  comparing  coefficient  intervals. 
Whereas  the  estimated  stock  coefficient  in  the  trading 
period  was  significantly  smaller  than  the  comparable 
coefficients  in  the  pretrading  and  posttrading  periods, 
the  posttrading  period  emerges  as  inordinate  when 
flexibility  intervals  are  compared.  Specifically,  the 
relative  impact  of  January  1  storage  stocks  on  late 
summer  prices  during  January-February  was  much 
larger  during  1959/60-1967/68. 

On  the  basis  of  comparisons  of  both  estimated 
coefficients  and  flexibilities  among  the  three  periods, 
there  is  no  reason  to  view  the  structure  of  the  pricing 
mechanism  as  different  in  the  1944/45-1958/59 
futures-trading  period.  While  one  case  where  the 
trading  period  appeared  distinct  was  detected  when 
comparing  coefficients,  no  such  cases  were  observed 
when  flexibilities  were  compared.  In  contrast,  there  is 
some  evidence  suggesting  that  pricing  structure  may 
have  been  different  in  the  pretrading  period.  Neither 
the  coefficient  nor  flexibility  intervals  for  the  variable 
TEXSHIPS  in  the  early  period  overlapped  the  intervals 
in  the  latter  two  periods.  Similarly,  the  coefficient 
interval  for  WEEK  in  November-December  was  disjoint 
for  the  pretrading  period. 

Comparison  of  Predictive  Ability 

The  final  test  for  structural  changes  in  the 
intraseasonal  onion-pricing  mechanism  involves 
comparing  the  predictive  ability  of  the  price  relations 
estimated  for  the  posttrading  period  with  that  of  the 
relations  estimated  for  the  three  periods  combined.  If 


Table  9.— Ninety-percent  confidence  intervals  for  price  flexibilities  and  extent  of  coincidence   among  time  periods 


Marketing  period  and 
variable 

Time  period 

Partial  coincidence  of  90-percent 
confidence  intervals 

Pre- 
trading 

Trading 

Post- 
trading 

Pre- 
trading/ 
trading 

Trading/ 

post- 
trading 

Pre- 
trading/ 

post- 
trading 

Tone  (up  to  Nov.  1) 

MICHPROD 

—1.379  to  —534                    —l  870  to       584                —1  881  to  +2  948             Yes               Yes               Yes 

LATEPROD  

-2.564  to  -.941                    -3.235  to  -.279                 -5.345  to  +.750               Yes               Yes               Yes 

1.065  to  3.601                          .776  to  2.608                   2.906  to  27.574             Yes                 No               Yes 

-.554  to  +1.156                -1.657  to  +.931                -6.433  to  -.086                Yes               Yes               Yes 
-11.567  to  -7.837                  -9.248  to  -4.734           -32.357  to  -19.221           Yes                 No                 No 

—2  008  to  —  149                    —6  277  to  —1  242              —7  909  to  +5  817            Yes               Yes               Yes 

November-December: 
LATESHIPS 

January- February: 

LATESHIPS 

STOCKS 

March-April: 
LATESHIPS 

TEXSHIPS 

-.124  to  +.154                    -2.156  to  -1.140               -1.691   to  -.608                  No                Yes                  No 
10  566  to  —5  750               —5?  nni   tn  — i  i   K3A            oq  oro  t«  —a  7m               No               Yes               Yes 

STOCKS 
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structural  changes  did,  in  fact,  occur  over  the  entire 
observation  period,  the  posttrading  relations  would  be 
expected  to  yield  better  predictions  of  recent  prices 
outside  the  data  set  used  for  estimation. 

The  two  sets  of  relations  (posttrading  and 
combined)  are  used  to  project  tone  and  storage- interval 
prices  for  the  1968/69,  1969/70,  and  1970/71  seasons. 
For  all  three  of  these  seasons,  9  weeks  of  tone-interval 
prices  and  21  weeks  of  storage-interval  prices  were 
reported. 

The  predictions  are  shown  in  table  10.  Actual  values 
of  the  tone-interval  prices  and  storage-interval  price 
deviations  are  shown  as  well  as  the  predicted  values  and 
the  percentage  errors  yielded  by  the  two  sets  of 
equations.  The  percentage  errors  of  prediction  for  the 
three  storage  intervals  are  summarized  in  table  11.  This 
table  shows  the  means  and  standard  deviations  of  the 
percentage  errors  and  the  mean  absolute  percentage 
error  by  interval  and  for  the  total  storage  period. 

For  the  tone  interval,  the  posttrading  equation  gives 
the  most  accurate  prediction  in  each  of  the  3  years,  the 
percentage  error  ranging  from  zero  to  -20  percent.  The 
combined-period  equations  consistently  overestimated 
tone  price,  and  the  extent  of  overestimation  increased 
over  the  3  years. 

For  the  storage  intervals,  the  combined-period 
equations  appear  to  have  an  edge  in  predictive  ability. 
Looking  at  the  three  intervals  in  total,  mean  absolute 
error  is  smaller  for  the  combined-period  equations  in 
all  3  years,  and  mean  error  is  smaller  in  2  of  the  3 
years.  Predicitions  using  the  combined-period 
equations  also  exhibited  less  week-to-week  variability; 
the  standard  deviation  of  the  percentage  error  was 
smaller  in  all  3  years. 

However,  neither  set  of  equations  is  clearly  superior 
when  predictions  for  the  separate  intervals  are 
inspected.  For  the  nine  possible  cases  (three  intervals 
in  three  seasons),  the  posttrading  equation  provides  the 
smaller  mean  error  in  two  cases,  the  smaller  mean 
absolute  error  in  three  cases,  and  the  smaller  variability 
in  four  cases. 

In  summary,  which  of  the  two  sets  of  equations 
represents  the  best  predictor  is  not  clear.  Tone  prices 
were  more  accurately  predicted  by  the  equation 
estimated  for  the  posttrading  period,  while  the 
combined-period  equations  did  a  better  job  of 
projecting  weekly  price  deviations  in  the  three  storage 
intervals.  On  the  other  hand,  a  comparison  of  the 
predictions  generated  by  the  two  equation  sets  does 
not  lead  to  the  conclusion  that  substantial  changes  in 
the  structure  of  the  intraseasonal  onion-pricing 
mechanism  occurred  during  1930-68. 

Synopsis  of  Test  Results  and  Conclusions 

Comparison  of  R2   Values 

When  comparing  across  the  four  seasonal  intervals 
defined,  unexplained  weekly  onion  price  variation  did 


not  appear  to  be  consistently  larger  in  any  one  of  the 
three  historical  periods.  The  implication  from  this  test 
is  that  as  a  set,  the  variables  identified  as  influencing 
price  were  associated  with  about  the  same  relative 
amount  of  price  variability  in  each  period. 

Comparison  of  Coefficient  Sets 

This  test  provided  some  evidence  that  during  the 
later  months  of  the  late  summer  onion  storage  season 
(January  to  the  end  of  the  season),  the  onion-pricing 
mechanism  was  different  in  the  1944/45-1958/59 
period  of  futures  trading  from  earlier  and  later  periods. 
However,  this  difference  was  not  exhibited  in  the  earlier 
part  of  the  marketing  season.  During  the  tone  and 
November-December  intervals,  the  pretrading  historical 
period  emerged  distinct,  while  the  trading  and 
posttrading  periods  were  indistinguishable. 

Comparison  of  Variable  Coefficients 
and  Flexibilities 

Limited  evidence  suggesting  that  the  pretrading 
period  differed  from  later  periods  was  also  detected  in 
comparing  coefficient  and  price-flexibility  confidence 
intervals.  In  any  case,  these  comparisons  did  not 
consistently  isolate  the  futures-trading  or  the 
posttrading  periods. 

Comparison  of  Predictive  Ability 

Prices  beyond  the  historical  period  used  for 
estimation  of  the  model,  predicted  by  posttrading 
equations,  were  not  superior  overall  to  predictions 
made  by  equations  pooling  the  pretrading,  trading,  and 
posttrading  periods.  This  is  evidence  that  major 
structural  changes  in  the  pricing  mechanism  did  not 
occur  in  1930/31-1967/68. 

Considering  all  of  the  test  results,  the  overall 
conclusion  is  that  the  structure  of  the  intraseasonal 
pricing  mechanism  for  late  summer  onions  did  not 
change  substantially  during  1930-68— a  span  including 
a  lengthy  period  during  which  onion  futures  contracts 
were  traded,  preceded  and  followed  by  periods  of  no 
trading.  Several  of  the  comparisons  yielded  scattered 
evidence  of  possible  differences  among  the  periods 
compared,  but  the  lack  of  consistency  from  test  to  test 
does  not  permit  a  general  conclusion  that  any  period 
possessed  a  radically  different  structure. 

These  conclusions,  of  course,  must  be  viewed  in  the 
context  of  the  types  of  tests  conducted  and  the 
relations  used  in  the  texts.  Data  problems  encountered 
in  analysis  of  weekly  prices  were  severe,  and 
undoubtedly  resulted  in  a  poor  fit  in  many  of  the 
equations  of  the  model.  The  proportion  of  price 
variability  left  unexplained  by  the  model  is  large,  and 
implies  that  some  of  the  crucial  forces  determining 
prices  may  not  have  been  captured.  These  comments 
are   not   meant   to   degrade   the   conclusions,   but   to 
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Table  11— Summary  measures  of  the  predictive  ability  of  posttrading  and  combined-period  regression  equations,  predicted  weekly 

prices,  1968/69,  1969/70,  and  1970/71  storage  seasons 


Mean 

error 

Standard  deviation 

Mean  absolute  error 

Crop  year 

and  relation 

Nov.- 

Jan.- 

Mar.- 

Total 

Nov.- 

Jan.- 

Mar.- 

Total 

Nov.- 

Jan.- 

Mar.- 

Total 

Dec. 

Feb. 

Apr. 

Dec. 

Feb. 

Apr. 

Dec. 

Feb. 

Apr. 

1968/69: 

Posttrading    .  . 

117 

-96 

92 

31 

109 

92 

36 

136 

133 

100 

92 

113 

Combined    .  .  . 

81 

86 

16 

71 

127 

28 

9 

89 

143 

86 

16 

97 

1969/70: 

Posttrading    .  . 

115 

58 

18 

7b 

105 

18 

8 

79 

116 

58 

18 

76 

Combined    .  .  . 

50 

47 

39 

47 

88 

20 

12 

59 

61 

47 

39 

52 

1970/71: 

Posttrading    .  . 

127 

-376 

60 

-78 

61 

118 

92 

253 

128 

376 

107 

219 

Combined    .  .  . 

64 

93 

-37 

56 

140 

48 

20 

107 

137 

9  3 

37 

102 

suggest    that    other    conclusions    could    result    from 
alternative  models  and  from  using  superior  data. 

It  is  again  stressed  that  only  the  structure  of  the 
onion-pricing  mechanism,  not  observed  price 
performance  in  the  cash  onion  market,  was  considered 
here.  But  it  is  especially  noteworthy  that  this  study  of 


price  structure  and  Johnson's  study  of  price 
performance  lead  to  essentially  the  same  conclusions 
(3).  Both  separately  and  in  combination,  these  studies 
lend  support  to  the  contention  that  futures  trading  in 
onions  had  little  discernible  impact  on  the  workings  of 
the  cash  onion  market. 
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APPENDIX  A 


Description  of  Data  Used  for  Estimating  Intraseasonal  Price  Model 


The  weekly  f.o.b.  price  data  used  in  estimating 
weekly  price  equations  were  drawn  from  annual 
summaries  of  the  Michigan  onion  deal  released  by  the 
Market  News  Service  (8).  Opening  and  closing  of  the 
Michigan  offices  of  the  Market  News  Service 
approximated  the  beginning  and  ending  dates  of 
Michigan  crop  shipments  each  year.  The  basic 
specification  for  price  quotations  was  U.S.  No.  1 
yellow  globe  onions,  carlot  volumes,  f.o.b.  usual  terms 
in  new  50-pound  sacks.  Size  ranges  varied  somewhat 
among  the  seasons  considered,  reflecting  the  general 
crop  quality.  The  common  size  specification  was  1 
1/2-inch  minimum  diameter,  with  varying  minimum 
percentages  over  2  inches  in  diameter.  In  all  but  a  few 
cases,  the  size  specification  did  not  change  within 
seasons.  The  series  is  reasonably  complete.  Gaps  occur 
only  when  sales  were  insufficient  to  permit  reasonable 
assessment  of  prices  by  Market  News  Service. 

Price  ceilings  for  Michigan  onions  were  set  by  the 
Office  of  Price  Administration  (OPA)  during  part  of 
World  War  II,  but  the  ceilings  were  generally  not 
effective.  The  one  exception  was  the  1943/44  storage 
season  when  prices  stayed  at  the  OPA  ceiling 
throughout  the  season.  This  season  was  consequently 
eliminated  from  the  data  set  used  for  estimation. 
However,  other  war  years  were  not  omitted,  on  the 
grounds  that  since  OPA  ceilings  were  not  reached,  the 
economic  forces  influencing  prices  were  not 
institutionally  constrained. 

Prices  were  deflated  by  the  Index  of  Prices  Received 
by  Farmers,  All  Commodities,  1910-14=100.  A  weekly 
deflator  was  utilized,  based  on  linear  interpolation  of 
the  monthly  index,  assuming  the  monthly  figure  was 
relevant  at  the  midpoint  of  the  month. 

Matched  weeks  for  each  season  were  defined  by 
numbering  the  first  full  selling  week  in  November  (3  or 
more  sales  days)  as  week  1,  and  sequentially  numbering 
the  remaining  weeks.  Hence,  each  matched  week 
corresponded  roughly  to  the  same  calendar  days  in 
each  season.  Since  season  length  varied,  the  weekly 
index  varied  by  season  accordingly.  The  shortest  season 
contained  only  17  weeks  following  November  1, 
while  the  longest  contained  26. 

Volume  data  used  in  the  analysis  were  of  two  types. 
From  1957/58  through  1967/68,  weekly  combined 
rail,  truck,  and  boat  unloads  of  Texas  and  total  late 
summer  onions  at  major  U.S.  cities  were  utilized.  The 
volume  figures  prior  to  this  time  were  weekly  rail 
shipments  from  Texas  shipping  points  (early  spring 
season)  and  weekly  rail  shipments  of  all  late  summer 
onions.  Unload  data  were  taken  from  weekly  issues  of 
Tabb  Onion  Bulletin  (5).  The  Tabb  Onion  and  Potato 
Service  receives  its  data  from  the  Fruit  and  Vegetable 


Division,  Agricultural  Marketing  Service,  USDA,  but 
data  from  the  primary  source  were  not  available. 
Thirty-eight  cities  were  included  in  the  major  market 
list  from  1957  through  1961,  and  41  cities  thereafter. 
Unloads  were  quoted  in  carlot  equivalents.  Necessary 
adjustments  were  made  to  correct  all  data  to  carlots  of 
800  50-pound  sacks. 

Rail  shipment  data  were  taken  from  Michigan  and 
New  York  State  Market  News  Service  onion  deal 
summaries  (7  and  8).  Consequently,  shipment  data  are 
available  only  for  those  weeks  during  which  Market 
News  Service  offices  were  operating.  The  summaries 
were  frequently  published  prior  to  the  end  of  the 
marketing  season.  Where  possible,  series  were  picked 
up  in  following  reports.  In  any  case,  shipments  were 
available  for  each  week  that  prices  were  quoted. 

Rail  shipments  as  a  percentage  of  total  late  summer 
production  declined  rapidly  during  1930-57.  Appendix 
table  1  shows  Michigan  shipments  and  total  Michigan 
production  over  the  period.  Based  on  500  50-pound 
sacks  per  car,  the  percentage  of  the  State's  production 
shipped  by  rail  dropped  from  over  93  percent  during 
1931/32  to  less  than  3  percent  during  1956/57.  Hence, 
volume  data  based  on  weekly  shipments  during  the 
later  shipping  seasons  do  not  reflect  actual  quantities 
being  shipped.  The  question  of  how  accurately 
shipments  during  these  later  years  reflect  relative 
shipments  was  not  completely  resolved,  as  truck 
shipment  data  were  not  available. 

Appendix  table  2  shows  the  completeness  of 
Michigan  unload  data  from  1958/59  through  1969/70. 
Assuming  800  50-pound  sacks  per  car,  an  average  of 
43.5  percent  of  total  Michigan  production  was 
accounted  for  by  reported  unloads.  Unlike  the  data  on 
rail  shipments  alone  for  the  earlier  period,  no  trend  in 
reporting  completeness  is  apparent  for  shipments  by  all 
modes  for  1958/59  through  1969/70. 

Completeness  data  for  the  total  late  summer  crop 
could  not  be  calculated  because  available  data  sources 
failed  to  distinguish  the  geographical  source  of  supply. 
Hence,  during  the  early  shipping  season,  late  summer 
onion  shipments  cannot  be  separated  from  shipments 
from  intermediate  States.  However,  estimates  suggest 
that  completeness  on  a  weekly  basis  is  roughly  the 
same  for  the  late  summer  crop  as  for  Michigan 
production. 

Other  sources  of  data  used  for  estimating  the 
intraseasonal  price  model  were  as  follows:  Michigan 
and  total  late  summer  production  data  were  taken 
from  annual  summaries  of  Vegetables— Fresh  Market 
(10).  Production  data  for  1930/31  through  1935/36 
(prior  to  the  beginning  of  publication  of  the  annual 
summaries)     were     taken     from     annual     issues     of 
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Appendix  table  1— Reported  seasonal  rail  shipments,  Michigan  shipping  points,  as  a  percentage  of  reported 
Michigan  production,  1930/31  through  1956/57  season1 


Season 


Michigan 
production 


Reported  rail 
shipments2 


Percentage  shipped 
by  rail 


1,000  cwt. 


1930/31 
1931/32 
1932/33 
1933/34 
1934/35 
1935/36 
1936/37 
1937/38 
1938/39 
1939/40 
1940/41 
1941/42 
1942/43 
1943/44 
1944/45 
1945/46 
1946/47 
1947/48 
1948/49 
1949/50 
1950/51 
1951/52 
1952/53 
1953/54 
1954/55 
1955/56 
1956/57 


1,577 
747 
1,829 
1,520 
1,828 
1,524 
2,451 
1,426 
1,836 
1,808 
1,887 
1,658 
1,958 
996 
1,848 
1,599 
2,557 
1,827 
2,832 
1,351 
2,601 
2,107 
2,208 
2,684 
2,537 
2,366 
2,684 


1,000  cwt. 

1,353 

696 

1,181 

1,190 

1,493 

852 

1,675 

952 

1,132 

822 

612 

761 

818 

268 

829 

752 

933 

818 

773 

279 

392 

252 

208 

168 

164 

110 

76 


Percent 

85.8 
93.2 
64.6 
78.3 
81.7 
55.9 
68.3 
66.8 
61.7 
45.5 
32.4 
45.9 
41.8 
26.9 
44.9 
46.4 
36.5 
44.8 
27.3 
20.7 
15.1 
12.0 
9.4 
6.3 
6.5 
4.6 
2.8 


1  Reported  Michigan  shipments  may  include  some  stock  grown  in  other  States  and  repacked  by  Michigan  shippers.  Source:  (7  and  8). 
1  Based  on  500  50-pound  bags  per  carlot. 


Appendix  table  2— Reported  seasonal  unloads  of  Michigan  onions  as  a  percentage  of  reported  Michigan 
production,  1957/58-1969/70  marketing  season1 


Season 

Michigan  production 

Reported  unloads2 

Percent  completeness 

1957/58  

1,000  cwt.                                          1,000  cwt.                                             Percent 
2,380                                                            958                                                          40.3 

1958/59 

1,820                                                         1,020                                                          56.0 

1959/60  

2,496                                                         1,214                                                          48.6 

1960/61   

2,660                                                         1,196                                                          45.0 

1961/62   

2,508                                                         1,117                                                          44.5 

1962/63   

1963/64   

2,580                                                         1,137                                                          44.1 
2,698                                                         1,242                                                          46.0 

1964/65   

2,420                                                         1,004                                                          41.5 

1965/66   

2,822                                                             988                                                           35.0 

1966/67 

2,304                                                            870                                                          37.8 

1967/68 

2,310                                                            924                                                          40.0 

1968/69   

2,176                                                             895                                                          41.1 

1969/70  

2,010                                                                 907                                                              45.1 

1  Michigan  unloads  may  include  some  onions  grown  out  of  the  State  and  repacked  by  Michigan  shippers.  Source:  (7  and  8).  2  Unloads 
in  cwt.  based  on  assumed  load  of  800  50-pound  sacks  per  car. 
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Agricultural    Statistics     (6)     and     the     Yearbook    of 
Agriculture  (11).  January    1  stock  data  were  available 


from  annual  seasonal  summaries  of  State  onion  deals 
(7,  8,  and  9). 


APPENDIX  B 


Characteristics  of  the  1931/32  Marketing  Season 


Intraseasonal  price  variation  over  the  1931/32  late 
summer  marketing  season  was  abnormally  large.  The 
Michigan  f.o.b.  price  trend  for  the  season  is  compared 
with  the  mean  1930/31-1967/68  trend  in  appendix 
figure  1.  The  harvest-period  price  per  50-pound  bag 
was  $1.35,  72  cents  above  the  mean  level  for  the 
overall  data  set  (constant  1910-14  dollars).  Prices 
subsequently  increased  rapidly  over  the  season  to  a 
maximum  of  $5.55  for  the  week  ending  March  26, 
1932. 

Because  of  this  extreme  seasonal  rise,  the  1931/32 
season  contributes  a  disproportionately  large  share  to 
total  price  variability  during  the  data  period.  This  is 
particularly  true  when  this  period  is  subdivided.12 
Hence,  the  question  arises  as  to  how  to  deal  with  this 
season  in  analyses  of  price  variation;  i.e.,  should 
1931/32  be  omitted  from  the  data  set  on  the  grounds 
that  a  different  set  of  factors  was  instrumental  in 
determining  price  in  that  year? 

The  1931/32  season  was  characterized  by  a  set  of 
unusual  circumstances.  Total  late  summer  production 


12  Johnson  (3)  shows  that  much  of  the  observed  difference 
in  intraseasonal  price  variability  between  futures-trading 
periods  disappears  if  the  1931/32  season  is  omitted  when 
calculating  variability  measures. 


was  7.4  million  hundredweight,  a  35-percent  decline 
from  the  previous  season  and  65  percent  of  the 
1930-42  average  production.  Michigan  production  was 
even  more  sharply  reduced.  The 
747,000-hundredweight  crop  was  52  percent  smaller 
than  in  1930,  and  44  percent  of  the  average  1930-42 
State  production.  In  addition,  a  severe  drought  in  the 
Rio  Grande  Valley,  the  early  spring  crop-producing 
region,  delayed  plantings  and  created  expectations  of 
an  extended  shipping  season  for  the  late  summer  crop. 

These  factors  combined  to  produce  the  rapid  price 
rise.  But  the  influence  was  not  artificial  in  the  sense 
that  it  involved  any  degree  of  administered  control,  as 
was  the  case  during  the  1943/44  season  when  OPA 
administered  prices  were  in  effect.  The  seasonal  price 
increase  appears  to  be  a  normal  market  reaction  to  a 
sharply  reduced  supply,  together  with  the  anticipation 
of  an  extended  marketing  season.  The  inordinate 
observation  may,  indeed,  provide  valuable  information 
regarding  an  "end  point"  of  market  response. 

On  the  basis  of  this  reasoning,  the  1931/32  season  is 
included  in  the  data  set  used  to  develop  seasonal  and 
intraseasonal  price  models.  However,  the  reader  is 
urged  to  interpret  results  in  light  of  the  large 
contribution  to  price  variation  made  by  the  single 
observation. 
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DEFLATED  MICHIGAN  F.O.B.  ONION  PRICE  BY  WEEKS 
Comparison  of  1931/32  Season  With  1930/31-1967/68  Average^ 
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